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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe HA YpPOBHE OCHOBHOTO OOHIIEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanusi yueoHoro npeamera «Dusukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AIMIO H3YYCHHUS
bu3MKN Ha AEATETBPHOCTHOM OcCHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpeboBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00Yy4EHHUs, a TAKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma o ¢u3uKe ycTaHABIUBAET paclpeaesieHne yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ IENbIO OKa3aHUS METOAUYECKOM
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEeIMETOB, MOCKOJBKY (PHU3NUYECKHE 3aKOHBI JIeKaT B OCHOBE IPOIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMHEW U (pu3MUECKOM
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType 0OOIIero
oOpa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTU M
MHTEepeca K HayKe Y 00y4Jaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHSTH SBJICHUS;

* OIICHMBATH U TIOHUMATh OCOOCHHOCTH HAYyYHOTO UCCIICIOBAHMS,

e UHTEPIIPETUPOBATh JaHHBIE U HCIIOIb30BaTh HAYUHbIE 1I0Ka3aTeIbCTBA
JUISL TIOJTyY€HHUS BBIBOJIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHus ydeOHoro mnpeamera «Duszuka» B
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oOpazoBarenbHBIX opraHuzauusix Poccuiickoit denepauuu, peanu3yromux
OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAMMBI, YTBEPKACHHONH pElICHUEM
Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (poToKosa oT 3
nexadps 2019 r. Ne [1K4BH).

Heau uzyyenust pu3uKU:

e IPUOOPETEHHE HHTEpEca U CTPEeMJICHHS OOydYalomUXCsl K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HUX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e Pa3BUTHUE MPEJCTABICHUNA O HayYHOM METOJE MO3HAHUS U (OpMUpOBaAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUSI K OKPYXKAIOIIUM SIBJICHUSIM;

 opMHUpOBaHUE HAYIHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa U3yYCHHUS OCHOB
CTPOCHHSI MaTepHH U (yHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

e popMHUpOBaHUE NPEACTABICHUN O poiud (PU3MKK Ui Pa3BUTHUS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

epa3BUTUE  MpPEACTaBICHUH O  BO3MOXKHBIX  cepax  Oyayuien
npoeCCUOHANIBHON JIeSITEILHOCTH, CBSI3aHHOU C (DM3UKOM, MOJATOTOBKA K
JanbHenIeMy oOy4eHHI0 B 3TOM HaIPaBJICHUH.

JlocTmxeHre 3TUX Iiesied MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOIO

oO1rero o0pa3oBaHusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIOIIHNX 3a1ay:

e MPUOOPETEHWE 3HAHUH O JUCKPETHOM CTPOCHMHM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKHX, MAarHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

o MPUOOpPETEHNE YMEHUUN OINMUCHIBATH U OOBACHITH (PUBMUECKHE SIBICHHS C
UCIOJIb30BaHUEM MOITYUYECHHbBIX 3HAHUM;

¢ OCBOCHHE METOJIOB pEUICHHs] TMPOCTEHIINX pacu€THBIX 3adad C
UCTIOJIb30BaHUEM duzngecKkux Mojienel, TBOPUYECKUX u
NPAKTUKOOPUEHTHPOBAHHBIX 33]1a4;

e pa3BUTHE YMEHMUU HAOJIIO/IaTh MPUPOJHBIC SBJICHUS U BBINOJHATH OIMbBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
UCTIOJIb30BaHUEM U3MEPHUTEIHHBIX PHOOPOB;

e OCBOCHHE MPUEMOB paboThl ¢ HHPOpMaLMer (U3HMUYECKOro COAEpHKaHU,
BKJItOYasi TH(POPMAIMIO O COBPEMEHHBIX JOCTHXKEHUAX (PU3UKH, aHATIU3 U
KPUTHUECKOE OLIEHWBaHNE NH(POpMAIIH;

¢ 3HAKOMCTBO cO cepamu npodeccuoHaIbHON eSITEIHLHOCTH, CBI3aHHBIMU C
¢u3uKol, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH  Ha
JOCTHXKEHUSX (PU3HUECKON HAYKH.

Ha wusydenne ¢usuku (0a30Bblii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B §
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Kiacce — 68 yacoB (2 daca B Hegmeno), B 9 kinacce — 102 gaca (3 yaca B HeZel0).

[Ipennaraemepiii B mporpaMMe no ¢Gu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHATEIIbHBINA XapaKTep, yUUTeb JeiaeT BEIOOP MPOBEICHUS
7a00paTOPHBIX PadOT M OMBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
OOy4JaroIMxcs, CIMHUCKa AKCIICPUMEHTATBHBIX 3aJaHUl, TpearaeMplx B pamMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

dusnka — Hayka o mnpupone. fABieHus npupoabl. PUHYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMWUUHBL. M3MepeHue @uanyueckux BelWYuH. DuU3nyecKue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTecTBeHHOHAyUHBIN METOJI TO3HAHUA: HAOJIO/IEHHE, MOCTAHOBKAa HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHUSL.

2. Dusuyeckue MpuOOPHI U MPOLEeypa MPAMBIX U3MEPEHUN aHAJTIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI ASIEHUS MIKAJIbl U3MEPUTEIBHOTI0 TpUOopa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JlaT4YUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Pa3znean 2. IlepBoHayasibHbIEe CBeJCHUS 0 CTPOCHUM BellleCTBA.

CrpoeHue BelIecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEIIECTBA: MTPUTSHDKEHNE U OTTAIIKUBAHHE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.



Hemoncmpayuu.

1. HabmroneHue OpOyHOBCKOTO JABMKEHHUS.

2. Habmonenne nuddysum.

3. HaOmionenue  siBneHud,  OOBSACHAIOMIMXCS ~ MPUTSIKEHUEM WM

OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuaMerpa aromMa METOAOM PsAOB (C  HCIOJNb30BAaHUEM

dotorpadmuii).

2. OnbITHI 10 HAOJIOCHHUIO TEMIOBOT'O PACIIMPEHHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nea 3. /IBukeHne U B3aUMOAEMCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Ckopoctb. CpenHsisi CKOPOCTh IPU HEPAaBHOMEPHOM JABMXKEHUHU. Pacuér mytu u
BPEMEHU JBUKECHHUS.

SlBnenne unHepuMM. 3aKOH HMHEPUUM. B3aMMoAenCTBHE TENl KaKk NPUYMHA
U3MEHEHUS] CKOPOCTH JBW)XKEHHs Tell. Macca Kak Mepa HWHEPTHOCTH Tela.
[InotHOCTh BemiecTBa. CBSI3b MJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
o0BbEMa BelleCcTBa.

Cuila Kak XapakTepucTuka B3aumozeicTBus Teil. Cuila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOUIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHHUS U CHJIa
TskecTd. CHila TSDKECTH Ha Apyrux anerax. Bec tena. Hesecomocts. Crioxenune
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOneicTBytomas cuii. Cuiia TpeHUsl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHUe B MPUPOJIE U TEXHUKE.

Jemoncmpayuu.

HabGnrogenne MexaHnuecKoro IBUKEHUS TeNa.
N3mepenre cKopoCTH NPSIMOJTUHEHHOTO ABUKEHHUS.
Habmroienue siBleHus HHEPLUH.

CpaBHeHHE Macc M0 B3aUMOJICHCTBUIO TEll.
. CioxeHune CHl, HallpaBJICHHBIX 110 OJJTHOM MTPSMOM.

Jlabopamopusie pabomel u onvimel.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO IBMKEHHs (IIapuKa B KHUIKOCTH,
MOJIEJIH JIEKTPUYECKOTO aBTOMOOUIISL U TaK Jiajee).

2. Ompenenenue cCpeAHE CKOPOCTH CKOJbXKEHUs Opycka WM IapuKa o
HAaKJIOHHOM IJIOCKOCTH.
OmnpeneneHue IWIOTHOCTH TBEPIOTO TENA.

4. OmbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsbKeHus (aedopmariyn)
NPYKUHBI OT IPUIIOKEHHON CHJIBI.
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4. HabmroneHnue n3aMeHeHUs! CKOPOCTH TIPH B3aMMOJICHCTBUM TEJI.
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5. ONbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHUSI OT
BECa TEJIa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pasnen 4. laBiaenne TBEPABIX TeJl, }KUAKOCTE U ra3oB.

JaBnenue. CriocoObl yMEHBIIIEHUSI U YBEJIUYCHUS J1aBlieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza oT o0bEma, Temmeparyphl. llepenaya naBieHus
TBEPABIMU TEJIAMU, XKUIKOCTSIMU MU TazamMu. 3akoH [lackans. [THeBmaTtuueckue
MaIuHbBI. 3aBUCUMOCTh JaBJICHUS JKUJIKOCTH OT TayOuHBI. [mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['mapaBnuyeckue MeXaHu3Mbl.

AtMocdhepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3yIIHOM 00o0siouku 3emin. OmnbiT Toppuuennu. M3mepenue arMmochepHOro
JaBJICHHS. 3aBUCUMOCTh aTMOC(HEPHOTO JAaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHuss aTMOC(EPHOTO TABJICHHUS.

JlelicTBre KUAKOCTU U ra3a Ha MOrPyKEHHOE B HUX TeJO. BriTankusaromas
(apxumenoBa) cuina. 3akoH Apxumena. [naBanue ten. Bo3nyxoraBanue.

Hemoncmpauuu.
3aBUCHUMOCTbD JABJICHUS ra3a OT TEMIEPATYPhI.

[Iepenava naBieHUs KUJIKOCTHIO U Ta30M.

CooOmaroruecs CoCy/bl.

['mapaBauyueckuit mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOM YacTU

T€JIa U TUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CUIIBI BECY BBITCCHEHHOU JKUIKOCTH.

8. YcIIOBHE IUIABAHUS TEJN: IUIABAHHWE WJIA MOTPYKEHUE TEN B 3aBUCUMOCTHU
OT COOTHOIIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopusie pabomul u onvimel.

1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CHUJIbI, JCHCTBYIONIEH Ha  TEJo,
IIOIPYKEHHOE B JKUIKOCTbD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIECH CUIIbI, IEUCTBYIOLIEH HA TEJO
B JKMJKOCTH, OT MaccChl Tea.

4. OnpITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKHUBAIOIICH  CHUJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA TMOrpY>KEHHOM B
JKUJIKOCTh YAaCTH T€Ja U OT IUIOTHOCTH KUIKOCTH.

5. KoHCcTpyupoBaHne apeoMeTpa WM KOHCTPYMPOBAHUE JIOOKU U
OIIpEIEIIEHUE €€ IPYy30HOABEMHOCTH.

Pa3znen 5. PaGora u MOIIHOCTb. DHeprus.

7
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Mexanundeckast padota. MOITHOCTb.

[IpocTble MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecus pblyara. lIpumeHeHue npaBuia paBHOBECHS pblyara K OJOKY.
«3omotoe mpaBuio» MexaHuku. KIIJ[ mnpocteix MexanusmoB. IIpocteie
MEXAHU3MBI B OBITY U TEXHHUKE.

Mexanuueckass 3Heprus. KuHeTnueckas M NOTEHIUAIbHAs 3HEPIUS.
[IpeBpalienrie 0JTHOTO BH/Ia MEXAaHWUYECKOW HEPIHH B IPYroil. 3aKOH COXpaHEHUS
HHEPrUM B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

1. Omnpeznenenne pabOThl CHIIbI TPEHUS MPHU PAaBHOMEPHOM JBUKEHUU Tella

110 TOPU30HTAIBHON IIOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblyara.
3. H3zmepenue KIIJl HaK1IOHHOM IIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAHEHUS MEXAHUYECKON YHEPTUH.
8 KVIACC

Pa3zgeua 6. TeruioBbie sABJICHUS.

OCHOBHBIEC TIOJOXEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKAAIOLINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHOKUHETUYECKOU TEOPHH.

Monenu TBEPAOTrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnueckue u amopdusie Tesna. OObICHEHHE CBOICTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUN MOJEKYJIIPHO-KUHETUYECKOW TEOPUHU.
CmaunBaHNe U KallWJUISIPHBIE SIBIICHUS. TEMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. BuyTtpenHsiss sHeprusi. CrocoObl W3MEHEHHS BHYTPEHHEW SHEpPTrUu:
Temionepeaaya 151 COBEPIIICHUE paboThI. Bus TeIUIoNEepeAauu:
TEIIONPOBOAHOCTh, KOHBEKIIHS, N3JTyYEHHE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BEIIECTBA. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOTO Oamanca. [lmaBnenuwe w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpazoBanue u konHjaeHcainusa. Mcnapenue. Kumnenue. YjaenbHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOro
JTaBJICHUS.

BnaxHocTts BO31yXa.

DHeprus TOIUIMBa. Y IeJIbHAs TEIJI0Ta CTOPAHUS.
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[Mpunuumner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nsuratens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpaHEHMs U MPEBPALLEHUS YHEPTUU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpayuu.

1.

2
3
4.,
5

L ® N o

HaGmronenre 6poyHOBCKOTO JIBUKEHUS.

Hab6mronenune nuddysun.

HaOnroienue siBeHnii cMauMBaHUs U KalWIISIPHBIX SIBJICHUN.
HaOmroieHue TenioBoro pacuimpeHus Ted.

N3meHeHne naBieHUs ra3a MpyU U3MEHEHHH 00bEMa W HAarpeBaHUU HWJIU
OXJIKJICHHU.

[IpaBuiia u3MepeHus TeMIepaTyphl.

Bunae! Tenmonepenayn.

OxytaxIeHUe TIPU COBEPIIICHUU PaOOTHI.

HarpeBanwue npu coBepiiieHuH paboThl BHCIIHUMH CHUJIAMHU.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xumnenus.

. HabGnrogenue noctosiHCTBA TeMIIEpaTyphl P MJIaBJIECHUU.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKCHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.
OneIThl MO0 HAOTIOEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.
Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.
OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH [IaBJIEHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.
[IpoBepka rUMOTE3bl JUHEHHON 3aBUCHUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
HaOnronenne wW3MEHEHMs] BHYTPEHHEH OSHEpPrud Tejla B Ppe3ysibTaTe
Terionepeaayr U padboThl BHEUTHUX CHUJI.
HccnenoBanue sBJEHUSI TEIUIOOOMEHA MPU CMEIIUBAHWUU XOJIOTHOW U
ropsiyer BOJIBL.
OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITUHAPOM.
Onpenenenue yaeabHOW TEMII0OEMKOCTH BEIIECTBA.
HccnenoBanue mponecca UCIapeHus.
OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.
OmnpeneneHue yaeabHOW TEIUIOTHI TJIaBJIEHUS JIbJIA.
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Pasznen 7. diekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsiaoB. B3aumonericTBue
3apsOKEHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aMMOJEHCTBUSA
3apsKEHHBIX TEJ OT BEJIMYUHBI 3aps0B U PACCTOSTHUS MEKIY TEIAMH).

Onekrpuyeckoe mnone. Hanpsok€HHOCTE anekTpudeckoro mnossd. [IpuHnmn
CYIIEpPIIO3ULINU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn snekTpuyeckux 3apsaoB. DJIEMEHTApHBIA 3IEKTPUUYECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W JMDJIEKTPUKH. 3aKOH  COXPAHCHMS
IIEKTPUYECKOTO 3apsija.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUI TOK B KHUAKOCTIX U ra3ax.

Onextpudeckasd nenb. Cuina  TOka.  DIEKTPUYECKOE  HAIPSDKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
o ydactka uenu. [lociemoBarenbHOE W MApAIUIENBHOE  COCAMHEHUE
IPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIeKTpHUeCKOro Toka. 3akoH Jxoyns—JleHua.
DJeKTpUYEeCKUe LeNU U MOTPEOUTENH IEKTPUUECKO sHeprun B ObITy. KopoTkoe
3aMbIKaHHE.

[ToctostHHBIE ~ MarHUTHL.  B3anMoAeHCTBHME  TOCTOSHHBIX ~ MAarHUTOB.
MaruauTHoe nosie. MaruuTHOe noJjie 3eMJI U €ro 3HauYeHue JJIs )KU3HU Ha 3eMJle.
OneiT  Opcrena. MarHuTHoe TMOJ€  3JIEKTpUYECKoro Toka. IIpuMeneHue
JIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO IOJIS1 HA IPOBOJHUK C TOKOM.
DNEeKTpOABUIaTeNb IOCTOSIHHOIO TOKa. Mcronbp30BaHME >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABnenne snekTpoMarHuTHOM MHAYKUMH. [IpaBuno Jlenna.

DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.
Hemoncmpauuu.

DJeKTpU3aLus Tell.
JIBa posia 3JIEKTPUUECKUX 3apsI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DNeKTpocTaTHieCcKast HHAYKIHUS.
3aKOH COXPAHEHUSI JICKTPUUECKHUX 3aPsJI0B.
[IpOBOIHUKH U AUBJIECKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JlericTBUS 3IEKTPUYECKOTO TOKA.
10
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

DNEKTPUYECKUN TOK B KUIKOCTH.

["a30BbIl pa3psia.

N3MepeHue CHitbl TOKa aMIIEPMETPOM.

N3MepeHune 2eKTpUYECKOTO HAIPSIKEHUST BOJIbTMETPOM.

PeocTaTt 1 Mara3ud COpoOTUBIICHUH.

BzaumMopaeiicTBue TIOCTOSHHBIX MarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3CICHUS MTOIOCOB MATHUTA.
MoaenupoBaHre€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
OnbIT Ipcrena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND MMOCTOSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JIEKTPOMAarHUTHON MHIYKIIAH.

OmnbiThl Dapajnes.

3aBUCMMOCTh HAIIPaBJICHUS HMHAYKIHMOHHOTO TOKA OT YCIOBUM €ro
BO3HUKHOBEHHS.

DJIEKTPOrE€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaul.

1.

o v bk~ w

10.
11.

OnpITel MO  HAOIMIOACHUIO DJJICKTPU3AIMHU TEN HWHIAYKIUEH U TpH
COTNPUKOCHOBEHUH.

HUccnenoBanne [OEUCTBUS JJIEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JTIUDJICKTPUKH.

CoOopka u mpoBepka pabOThI AJIEKTPUICCKOMN 1T MOCTOSHHOTO TOKA.
N3MepeHue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryJiupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, WAYILETO 4Yepe3 pe3UucTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSDKEHUS Ha PE3UCTOPE.

OMBITHL, JEMOHCTPUPYIOLINE 3aBHCHUMOCTD AJIEKTPUYECKOTO
COMPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TOMEPEUYHOrO
CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HAINPSHKEHUM MpU TMOCIEA0BATEIHHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwiia Il CWIbl TOKa MPU TApPaAICTbHOM COCIMHEHUU
PE3UCTOPOB.

OmnpeneneHue padboOTHI ANEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpenesnieHue MOIIMHOCTH AJIEKTPUYECKOTO TOKa, BBIJACIAEMON Ha
pe3ucTope.
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12. MccnenoBanue 3aBUCHMMOCTH CHJIbI TOKA, MAYIIETO YEPE3 JIAMIIOYKY, OT
HaIpsKEHMS HA HEW.

13. Onpenenenne KII/I narpeBarens.

14. MccnenoBaHue MarHuTHOTO B3aUMOJICMCTBUS IOCTOSIHHBIX MArHUTOB.

15. I3yyeHue MAarHUTHOTO TOJIA TMOCTOSHHBIX MArHATOB IPU  HX
00BEIMHEHUH U PA3ICICHUN.

16. MccnenoBanue NENCTBUS MIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbl  B3aUMOJCHCTBUS
KAaTyIIKM C TOKOM M MAarHUTa OT CHJIbl TOKAa W HANpaBJEHUsS TOKa B
KaTyIIKE.

18. MI3ydyeHue AeiCTBUSA MarHUTHOTO MOJISL HA POBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U n3y4eHue padoThl JJIEKTPOABUTATEIS.

20. U3mepenue KIIJI 351eKTpOIBUTATENBHOM YCTAHOBKH.

21. ONBITEl IO MCCIIEIOBAHUIO SIBJIICHUS D3JEKTPOMArHUTHOW WHIYKLIHH:
WCCIICAOBAHNE W3MEHECHHW 3HAYEHWS W HAIPAaBICHHUS WHIYKIHMOHHOTO
TOKA.

9 KNIACC

Paznen 8. Mexanuveckue siBJIeHUsI.

Mexanuueckoe naBwxkeHue. MarepuanbHas Touka. (Cucrema otTcuéra.
OTHOCUTENBHOCTh MEXAaHMYECKOIO JBWKEHHS. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBrkeHue. HepaBHoMmepHoe npsiMoninHeHOE ABHKeHUE. CpellHss 1 MTHOBEHHAas
CKOpOCTb T€Jla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiMHEHOe JBHkeHHue. (CBoOoaHOE
najaenue. OnwiTel ['anues.

PaBHOMepHOE ABMMXKEHUE MO OKpY>KHOCTH. Ilepuon u yvacrota oOparieHus.
JInHerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMHUTEIbHOE YCKOPEHHUE.

ITepseiit 3akoH HeroroHa. Bropoit 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[TpuHIMII CYyTIEPHO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbXKEHUS, CHIIa
TPEHUS TTOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna TsHKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. Y CKOPEHHE CBOOOIHOTO
nanenus. JBuwkenue miaHeT Bokpyr Comuna. IlepBasg kocMmuyeckas CKOPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHOBecue martepuanbHOl TOukH. AOGCOMOTHO TBEpPIOE Tenmo. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpaieHusi. MomMeHT cuiibl. LleHTp TskecTH.

Nmnynbe tena. I3MeHeHne umiyibea. Miynbe cuiibl. 3aKOH COXPAaHEHMS
uMITyJbca. PeakTuBHOE ABUKEHHE.

12



Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,

TPEHUS.

CBs3b 9HCPIuu 1 pa6OTLI. HOTCHI_II/IaJ'II)Haﬂ SHECPIrus TCjad, IHOJHATOrO Hal

ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEprus cxaTon npykuHbl. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPTHH. 3aKOH COXPAHEHUS MEXaHHYECKOU
DHEPIHUU.

Hemoncmpauuu.

1.

o vk~ w

9.

10.
11.
12.
13.
14.
15.
16.

Habnrogenne MexaHn4ecKoro JBUKEHUS TENa OTHOCHTENBHO Pa3HbIX Tell
OTCYETA.

CpaBHEHHME NyTeW W TPACKTOPUM IBMKEHUS OJHOTO M TOrO € Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBXKECHUS.

Habmroienue nBu»kKeHus Tea o OKPYKHOCTH.

HabmroieHue MexaHn4ecKkux sIBJICHU, MPOUCXOALINX B CUCTEME OTCUETa
«Temexxka» 1pu €€ PaBHOMEPHOM M  YCKOPEHHOM JBHKCHUH
OTHOCUTENBHO KaOMHETA (PU3MKH.

3aBHUCHUMOCTh YCKOPEHHS Te€Ja OT MAcChl Tejla M JIEWCTBYIOIIEH HA HETO
CUJIBL.

HabGnronenue paBeHCTBa CHIT TIPU B3aMMOJICHCTBUH TETI.

M3meHeHnue Beca Tesa Mpyu yCKOPEHHOM JBHKECHUH.

[lepenaya uMIryabca Mpy B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUH TEIL.

CoxpaHeHHe UMITyJIbCa IPU HEYNIPYTOM B3aUMOJEHCTBUN.

CoxpaHeHHe UMITyJIbCa ITPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
HabGnrogenue peakTUBHOTO ABUKEHUS.

CoxpaHeHne MEXaHUYECKOM SHEPTrUuu pH CBOOOTHOM MaJICHUU.
CoxpaHeHHE MEXaHUYECKON SHEPIUU NP JABUKEHUH TeEJIA MO IECTBUEM
IIPY’KUHBI.

Jlabopamopusie pabomel u onvimel.

1.

KoHcTpynpoBanue TpakTta Il pa3roHa W JaJIbHEWIIET0 PaBHOMEPHOTO
JBIDKCHUS IIApUKA WIN TEJICKKH.

Omnpenenenne cpeaHed CKOPOCTH CKOJBKEHUS OpycKa WM JIBUKCHUS
[IapyKa Mo HaKJIOHHOM MJIOCKOCTH.

OmnpeneneHue yCKOpeHMsI Teja IMPU PABHOYCKOPEHHOM JBMIKEHHUH TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBIDKEHUN 0€3 Ha4aJIbHOW CKOPOCTH.

13



5. IIpoBepka TrUIOTE3bl: €CIM NpPU PABHOYCKOPEHHOM JIBM)KEHUH 0e€3
HAaYaJIbHOW CKOPOCTH ITyTM OTHOCATCS Kak psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOILIUE MPOMEXKYTKH BPEMEHH OJUHAKOBBI.

6. MccimenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHS OT  CHJIBI
HOPMAJIBHOTO JaBJICHUS.

7. Omnpenenenne ko3 UIIMEHTa TPEHUS CKOIBKCHHUSL.

Onpenenenne KECTKOCTU NPYKUHBI.
Omnpenenenne paboOThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja
110 TOPU30HTAJIBHON IIOBEPXHOCTH.

10. Onpenenenne pabOTBl CHUJIBI  YOPYTOCTH MpU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIMOABUKHOTO U MOJABUKHOTO OJIOKOB.

11. 3yueHue 3aKoHa COXpaHEHHsI SHEPTHH.

Pasznen 9. Mexann4yeckue Koj1e0aHusi U BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJI€OaHUi: Iepro,
4acToTa, aMIUINTyAa. MaTteMaTudecKuil U NIPYKUHHBIM MasTHUKH. [IpeBpamenne
DHEPrUu MPH KOJIeOATETHLHOM JIBHIKEHHH.

3aryxatomue  koneOanus.  BwiHyxknenHole — koneOanus.  Pe3oHaHc.
Mexanudeckue BoOJIHBI. (CBOCTBA MEXAaHMYECKMX BOJH. IIpomonbHble U
NONEepeYHble  BOJHBL. JInMHA BOJHBI M CKOPOCTh €€ pacnpoCTpaHEHU.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTHBI.

3ByK. I'poMKOCTh 3ByKa M BbicOTa TOHA. OTpaxeHue 3Byka. MHGpa3Byk u
YIJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenuwe kosieO0aHWii T 104 HAEUCTBUEM CHJIIBI TSKECTHA W CHIIBI
YOPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.

HaOmronenne BeIHYKICHHBIX KOJIGOaHUM U pe30HaHca.

PacnipocTpaneHne nMpo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

Habnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHYECKHUI PE30HAHC.

Jlabopamopusie pabomel u onvimel.

1. OnpeneneHue YacTOThl W Mepuoja KoyiebaHHM MaTeMaTH4ecKOro
MasTHHKA.

o Uk w N

2. OmpeneneHuie 4acTOThl U IEPHOJa KOeOaHU MPY>KUHHOTO MAasgTHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEpHOJia KOJIEOAHHUM MOABEUIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUI MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.
14



5. IIpoBepka He3zaBHUCHMOCTH TIepHoOJa KoieOaHuii Tpy3a, TOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. OmbITBI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh Mepuojaa  KojeOaHui
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUSI.

Paznen 10. D1eKTpOMArHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJeKTpOMarHuTHble  BodHbL.  CBolcTBa
ANEKTPOMArHuTHoIX BOdH. [llkana siekTpoMarHWTHBIX BOJH. Mcnonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DIeKTpoMarauTHas npupoja csera. CKOpocTh cBeTa. BonHOBBIE CBOWCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomel u onvimol.

1. V3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Paszgea 11. CBeToBbIe SIBJICHHS.

JlyueBas MOJICJIb CBETAa. HUctounuku CBeTa. [TpssmonnHeitHOE
pactpoctpanenue ceera. 3atmeHust ConHua u JIynsl. Otpaxenue csera. [lnockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHWe cBeTa. Vcrmonb30oBaHME TOJHOTO BHYTPEHHETO OTPAKEHHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckona. ['ma3 kak omnrTuueckas cucrtema. binM3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. Croxenwue
CIEKTPAJIbHBIX I[BETOB. Jucnepcus ceera.

Hemoncmpauuu.

[TpssMosMHEHOE PACIPOCTPAHEHHUE CBETA.
OTtpaxeHue cBeTa.
[Tomy4yenune n300pakeHU# B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaax.
IIpenomiienue cBera.
OnTuuecKkuii CBETOBO/I.
Xon mydeil B cobuparoiieil JnH3e.
XO0J ny4yelr B pacCenBaIOIIEH JIMH3E.
[Tomyuenue n300pakeHUd ¢ TOMOIIBIO JTUH3.
15
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9. [punnun neiicTBus gporoanmnapara, MUKPOCKOTA U TEJIECKOIIA.

10. Mopmens rnasa.

11. Pa3noxenue 6e50ro cBera B CIEKTP.

12. [lomydyenue 6e0ro cBETa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopnvie pabomul u onvimaul.

1. HccnenoBanue 3aBUCUMOCTH yIJla OTPaXEHUs CBETOBOIO Jiyda OT yIJia

naJICHuUs.

2. M3yueHue xapakTepUCTUK U300paKeHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCHMOCTH YIUIA MPEJTOMIIEHUS CBETOBOIO JIy4ya OT yrJia

MaJICHNS Ha TPAHUIIE «BO3LyX—CTEKIIOM.

4. llomyyeHue U300pakeHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenue HOKYCHOTO PacCTOSHUS U ONTUYECKON CUJIbI COOMparoIIei
JIVH3BI.

6. OIBITHI 1O PA3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnBITBl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOIIOJICHUM Yepe3
L[BETOBbIE (DPUIIBTPBI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

Omnwitel Pesepdopna v mianerapHas Mojenb atoma. Mojens aroma bopa.
Hcnyckanue u noryomeHue ceera aroMoM. KBaHThl. JIMHEHYaThIe CIEKTPHI.

PanuoaktuBHOCTh. Anb(a, OeTa- U ramma-uzinydeHus. CTpO€HHE aTOMHOTO
anpa. Hykionnas wmopens artomHoro snpa. Msorombsl.  PannoakTuBHBIE
npepaienus. [lepron monypacmnana aTOMHBIX SIIEP.

SnepHble peaknuu. 3aKOHBI COXPaHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCET.
OHeprus cBsI3M aTOMHBIX sAnaep. CBs3p Macchl W dHEpPrUM. Peakiuu cuHTE3a U
nenenus anep. Uctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA JKUBBIE
OpTaHU3MBI.

Hemoncmpayuu.

1. CrnexTpsbl U3TyYEHHUs U TIOTJIOIICHUSI.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. CnekTtp BOAopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOMUX U3TyUEHUN.

6. Peructpanus uzinydeHus: IpUPOIHBIX MUHEPATIOB U TIPOTYKTOB.

Jlabopamopusie pabomel u onvimel.

1. HaGnromeHue CIUTONTHBIX U JIMHEWUYATHIX CIIEKTPOB U3ITyUCHHUSI.

2. HccnepoBaHue TpPEKOB: MU3MEPEHUE SHEPIUU YACTHUIBI 1O TOPMO3HOMY

nyTtu (o poTtorpadusm).
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3. H3mepenue pagnoakTuBHOTO (OHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYTb.

[ToBTOpUTENHEHO-0000IIAOMINKA MOAYJIb TPEAHA3HAYEH I CUCTEMATH3ALUU
U 0000mIeHHS  TPEIMETHOrO  COACpKaHWSA U OMbITa  JICSITENbHOCTH,
NpUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMEHy MO (usuke g oO0ydaronmxcs,
BBIOpABIIHX ATOT YUEOHBII IpeAMET.

[Ipy “3ydyeHUM AAHHOTO MOJYJISI PEANTU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSTEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaIlpEeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAYYHAs! TPAMOTHOCTH: OCBOCHHE HAy4YHBIX METOJOB HCCIIEIOBAHUS
SBJIICHUA TPUPOABI M TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBACHATH (PU3MUYECKUE
SBJICHHs, NPUMEHAS TOJyYECHHbIC 3HAHWSA, pelaTh 3aJaud, B TOM YHCIIE
KAUECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMANBHO AECSATEIBHOCTHBIM XapaKTep JaHHOTO pas3jielia Pealn3yeTcs
32 CYET TOro, YTO OOYy4YarolIMecs BBIIOJHIIOT 33JaHUsA, B KOTOPBIX UM
IIpeIaraeTcs:

Ha OCHOBE IIOJIyUEHHBIX 3HAHUW pacro3HaBaTb M HAYYHO OOBACHATH
duznyeckue BJICHUS B OKPY KaIOLIEH MpUpOe U MOBCEIHEBHOM KU3HH;

UCITI0JIb30BaTh HAYYHBIE METOJIbl UCCIEAOBAHUS (PU3NYECKUX SIBJICHUI, B TOM
YyUCIe 111 IPOBEPKU TUIIOTE3 U MOJTYYECHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh Hay4yHble OCHOBBI HamOOJee Ba)KHBIX JOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTH, HAIIpUMEP, IPAKTUYECKOTO HUCIIOIb30BAHUS PA3JINYHBIX HCTOYHUKOB
DHEPIrUU Ha OCHOBE 3aKOHA IPEBPAILLECHHS U COXPAHEHUs BCEX M3BECTHBIX BHUJOB
DHEPI'UH.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbprare usyueHnus UMK Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKON
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpaskaaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THUYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IEHHOCTH (PU3MYECKON HAyKM KaKk MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYDBI;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
0/1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpOBaHHOCTh HaBbIKa pe(JIeKCUH, NPU3HAHHE CBOErO IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:
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- aKTUBHOE Yy4YacTHE B pPELICHUM MPAKTUYECKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTEeNbHOM  OpraHM3aluM, TOpojJia, Kpas) TEXHOJIOTUYECKOW U
COIMAIBHON HAIpaBICHHOCTH, TPEOYIOMUX B TOM YHCIC U (PU3NIECKUX
3HaHUM;

- UHTEPEC K MPAKTHIECKOMY U3YUEHUIO TPodecCrid, CBI3aHHBIX ¢ (PU3UKOIA;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

- OpHCHTaIMs Ha TPUMCHEHHE (PU3MUECKWX 3HAHWHN MJIsS pEIIeHHs 3a7ad B
o0JlacTH OKpy’)Karollel cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLIGHKH HX
BO3MOYKHBIX TTOCIICJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

- OCO3HaHME TJI00AJLHOTO XapakTepa SKOJOTMYECKUX NpoOJjeM U MyTeW ux
pelieHus;

8) amanTanum K U3MEHSIOIIMMCH YCJIOBUSIM COLUMAJIBLHOM U NPHPOIHOM
cpeabl:

- TOTPEOHOCTh BO B3aWMOJICUCTBUU MPH BBINOJHEHUH HCCICAOBAaHUM U
MPOEKTOB (PU3UYECKON HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUIM
APYTHX;

- TIOBBIIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUUYECKYIO
JIeSITCIILHOCTD;

- TOTPeOHOCTh B (DOPMUPOBAHUH HOBBIX 3HAHUH, B TOM yucie GOPMYIUPOBAThH
WJIeU, TIOHSATHSI, TUTIOTE3bI O PU3NUECKUX O0OBEKTaX U SIBJICHUSAX;

- OCO3HaHHE JIe(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JIaCcTH
busuKy;

- TUTAaHUPOBAHUE CBOETO Pa3BUTHSA B NPUOOPETCHHH HOBBIX (HU3UYCCKHUX
3HAHUM;

- CTpEMJICHUE aHAJIM3UPOBATDH U BBISBJISITH B3aUMOCBSI3U MIPUPO/IbI, 00IIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3HUECKUX 3HAHUN;

- OIICHKA CBOMX JICUCTBMIl C Y4Y€TOM BIMSHUS Ha OKPYXKAIOIIYIO Cpeidy,
BO3MO>KHBIX I'JI00AJBHBIX ITOCIIEICTBUN.

METANPEAMETHBIE PE3YJIbTATDI

B pe3ynbraTe oCBOEHHsI TporpaMMbl 1O (U3MKE HAa YpPOBHE OCHOBHOIO

oOmiero oopazoBanus y o0yuaromierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOLIIE I03HAaBaTeIbHbIE YHUBEPCAIbHbBIC YUeOHbIE 1eHCTBUS,
KOMMYHHUKATHBHbIE  YHUBEpCaJbHbIE  y4yeOHble  JCWUCTBUSA,  PETYJISATUBHbBIC

yYHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS
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Ba3oBble Jioru4ecKkue JAeiicTBUSA:

*BBISBIISAITh U XapaKTEpU30BaTh CYLIECTBEHHBbIE MPU3HAKU OOBEKTOB
(sBNIEHUN);

 YyCTAaHABJIMBATh CYIICCTBEHHBIN MPHU3HAK KIaCCU(DPHUKAIIMN, OCHOBAHUS IS
0000IIIeHHS U CPaBHEHHS,;

* BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHBOPEUHS B pAcCMATPUBAEMBIX (aKTax,
JAaHHBIX U HAOJIIOJIEHUSAX, OTHOCALINXCS K (PU3UUECKUM SIBICHUSM;

* BBISIBJISATh [IPUYMHHO-CJICAACTBEHHBIE CBS3M INPU H3YYEHUHM (PUBNUYECKUX
SIBIICHUI U MPOLIECCOB, JIeJaTh BHIBOJBI C MCIIONB30BAHUEM JETYKTHBHBIX
¥ WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh THIIOTE3bI O B3aWMOCBSI3SIX
(u3NYECKUX BEJTUYMH;

* CAMOCTOATEIBHO BBHIOMpATh CIOCO0O perieHus yueOHOM gu3nueckol 3a1adu
(cpaBHEHME HECKOJIbKMX BAapHAHTOB pEIICHMs, BbBIOOp HaumOoliee
MOJIXOJISITIIETO ¢ YUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBareibckue 1eiCTBUSL:

* HICII0JIB30BaTh BOIIPOCHI KaK MUCCIIEA0BATEIbCKUN HHCTPYMEHT [TO3HAHUS;

* IPOBOJUTH 110 CAMOCTOSTEIBHO COCTABJIEHHOMY ILUIAHY OMBIT, HECIOKHBIN
(GU3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3UUECKOrO
SIBIICHUS;

e OLICHMBaTh HA NPUMEHUMOCTb M  JIOCTOBEPHOCTh  HH(OPMALHIO,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

e CAMOCTOSITEILHO (POPMYJIHPOBATH OOOOIIEHUSI U BBIBOJBI 1O pe3yjIbTaTam
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

¢« IPOTHO3UPOBATHh  BO3MOXKHOE  JalbHEWIee  pa3BUTHE  (PUBUIECKUX
IPOLIECCOB, a TAKXKE BbIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

o IPUMEHSATH PA3INYHBIE METOJbI, MHCTPYMEHTBI U 3alpOoChl NPU TMOUCKE U
orOope MHGPOPMALMHM WA JIAHHBIX C YYETOM MPEJIOKEHHOW Yy4eOHOU
(bU3UYeCKOM 3a7a9H;

e AaHAJIM3UPOBATh, CUCTEMATU3UPOBAaTh M HMHTEPHPETUPOBATH HHGOPMAIUIO
Pa3IMYHBIX BUIOB U (HOPM TMPEICTABIICHHS,

¢ CAMOCTOATEIBHO  BHIOMpAaTh ONTHMAIBHYIO  (GOpMy  TIpeICTaBICHHS
uHbOpMallMl W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
CXeMaMH, AMarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMHU.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
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eB XOJIc OOCYXIEHHS Y4eOHOrOo Marepuaina, pe3yIbTaTOB JIA0OPATOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TeMBbI U
BBICKA3bIBAaTh HJEU, HAIllCJICHHBIE HA pELICHHE 33/JaYd M TMOAJAEp KaHHe
OJ1arokenaTeIbHOCTH OOIIECHNUS;

e COTIOCTABIISITh CBOM CYXKICHUS C CY)KIECHUSIMHU JPYTUX YYaCTHUKOB JTHAJIOTa,
OOHapyXUBaTh Pa3IU4YUE U CXOACTBO MO3UIIHII;

e BBIpa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTAX;

o MyOJIUYHO TPEJICTABISITh PE3YJIBTATHI BBIOJHEHHOTO (U3WYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, IPOCKTA);

e IOHUMATh W HCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U WHIMBUAYAIBHON
paboThI IPH PEIIEHUH KOHKPETHOU (PU3NYECKON TPOOIEMBI;

o IPUHUMATH IIEJI1 COBMECTHOU JEATEIBHOCTH, OPTaHN30BbIBAThH ACHCTBHS 110
e€ JIOCTIKEHHUIO: pacHpelessiTb poJjid, OOCyXJaThb HPOIECCHl U
pe3yJIbTaThl COBMECTHOU pabOThI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;

¢ BBITIOJIHATH CBOIO YacTh PabOTHI, JOCTUTas Ka4eCTBEHHOTO pe3yibTara Mo
CBOEMY HAMpaBICHUIO M KOOPAUHHUPYS CBOU JACUCTBHUS C JAPYTUMHU
YJIeHaMU KOMaH/Ibl;

e OLICHMBATh KAayeCTBO CBOETO BKJIaJa B OOIIMN TMPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM YUaCTHUKAMU B3aUMOECHCTBHSL.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusauus:

e BBISIBJIATH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX, TPEOYIOIIUX JIsI
peteHust GU3NISCKUX 3HAHUM;

e ODUEHTHPOBATHCS B  PA3JIMYHBIX  [OJXOJAaX  MPUHATHUS  PELICHU
(MHAUMBUyaIbHOE, TPUHSITHE PEIICHHUS B TPyMIe, NPUHSATHE PEIICHUI
rpynmnoi);

e CAMOCTOSITEILHO COCTABJIATh AJITOPUTM pellieHus (Pu3nueckoil 3agauu WiH
IIaHa MCCIEJOBAaHUSI C YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBATH MPEIJIaracMbI€ BAPUAHTHI PEIICHUN;

e JICJIaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOUMOHAIbHBII UHTEJJIEKT:

e 1aBaTh aJICKBATHYIO OLICHKY CUTYyallMy U MpeJiaraTh MiiaH €€ NU3MEHEHUS,

¢ OOBSICHATh  TPUYUHBI  JOCTIDKCHUS  (HEAOCTHMIKEHHUS)  pe3yibTaToB
NeSTeTLHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

e BHOCUTb KOPPEKTUBBI B JEATEILHOCTh (B TOM YHUCJI€ B XOJ BBINOJIHEHUS
bu3MUecKoro HMCCIEOBaHMS WM IPOEKTAa) HA OCHOBE HOBBIX
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OOCTOATENBCTB, HM3MEHUBIIMXCSA CUTYyalluld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;

e CTaBUThH ce0s1 HA MECTO JPYroro 4YeJIOBEKa B XOJI€ CIOpa WM AUCKYCCUU Ha
HAy4YHYIO TEMY, [IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYyToro;

e IPU3HABATH CBOE MPABO HA OMIMOKY MPH pelIeHNH GU3NYECKUX 3a7a4 WU B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE K€ ITPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koH1y oOyueHust B 7 kjiacce npeIMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSl YMEHUI:

¢ HCTIOJIB30BATh NOHATHS: (PU3NYECKHE U XUMUYECKUE SIBJICHUS, HAOII0EHUE,
AKCIIEPUMEHT, MOJENb, THUINOTE3a, EAUHUIBI (PU3UUYECKUX BEIUYHH, aTOM,
MOJIEKYJIa, arperatHbleé COCTOSIHUS BewlecTBa (TBEpIOE, KHUIKOE,
razoo0pa3Hoe), MEXaHHUUECKOe JBH)KEHUE (pPaBHOMEPHOE, HEPAaBHOMEPHOE,
IPSIMOJIMHEMHOE), TPAaeKTOpHUs, PAaBHOAEUCTBYIOIIAs cuia, Aedopmanus
(ynpyrasi, macTu4eckas), HEBeCOMOCTb, COOOIIAIOITUECS COCYbI;

e paznuyaTh siBaeHUA (Aud@dy3usi, TEIIOBOE IABMKEHHE YacTHUIl BEIECTBA,
PaBHOMEpPHOE  JBWKEHWE, HEPAaBHOMEPHOE  JBWKEHWE, HHEpUUs,
B3aUMOJICUCTBUE TE€J, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHUs, IMeperaya JaBJICHUS TBEPABIMU TElaMH, JKHIKOCTAMH H
razamM, arMoc(epHOe JaBlieHHWE, IUIABaHUE Tel, MPEBpaIICHUsS
MEXaHUYECKON AHEPruu) Mo ONMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBJICHHUE;

epacrmo3HaBaThb MPOSIBICHHE  H3YYEHHBIX  (PU3NYECKUX  SBJICHUH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
OpPUMEPBI IBMKEHHUS C Pa3IUYHBIMU CKOPOCTSIMH B JKMBOW U HEXKUBOU
npupoae, ACUCTBUE CHUJIbI TPEHUS B NPUPOAE U TEXHUKE, BIUSHHE
aTMoc(epHOro JaBJeHHs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluar B
TeJe YeJ0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHUIA;

e ONIMCHIBATh M3yUYEHHBIE CBOMCTBA TeN W (PU3UYECKUE SIBJICHUS, UCIOJIb3YS
¢usznyeckue BeTMYMUHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpPEM,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, CHJIA TPEHUs, JaaBicHue (TBEPAOro Tena, >KUIAKOCTH, Tasa),
BBITAJIKMBAIOIIAS] CHJIa, MEXaHWYECKasg paboTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWIbl, KO3(Q(UIMEHT TOJE3HOr0 JEHCTBUS MEXaHHU3MOB,
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KMHETHYECKass M NOTEHLMAJIbHAs SHEPrus), MpU ONHUCAHUHM NPABUIBHO
TPAKTOBaThb  (PU3WYECKUI  CMBICT  HUCHOJB3YEeMBIX  BEJIMYMH, UX
0003HAYEHUA U EIUHUIBI (U3NYECKUX BEIHMYMH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEJIMYUHAMH,
CTPOUTH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;

e XapaKTepU30BaTh CBOMCTBA Ted, (U3MUECKHUE SBICHUS M MPOLECCHI,
UCIIOJIB3Yys MpaBUiia CJIOXKEHHs CUJl (BAOJb OJHOW MpsiMoil), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumena, paBUIIO paBHOBeCHs pbluara (0J10Ka),
«30JI0TO€ IIPaBUJIO» MEXAHMKH, 3aKOH COXPaHEHUS MEXAHMYECKOU
SHEPruM, NPU DSTOM [JaBaThb CJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

e O0OBSCHATH (PU3MUYECKHE SIBJICHUS, IPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCT€ CHUTyallMii IPAaKTUKOOPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTHh OOBsSCHEHUE U3 1-2
JIOTUYECKUX IIaroB ¢ OMopoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PUINUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e pelIaTh pacy€THBIE 3a/1a4 B 1—2 NeHCTBUS, UCTIOIb3YS 3aKOHBI U (POPMYJIBI,
CBSI3bIBAIOLME (PU3NYECKUE BEIUYMHBI: HA OCHOBE aHalM3a YCIOBUS
3aJaud  3alMChbIBaTh KpaTKOE YCIIOBUE, MOJCTaBIATh (hU3HUECKHE
BEJIMYUHBI B (DOPMYJIBI U TMPOBOJUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JTaHHbIE, HEOOXOUMBIE AJI PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
MOJIyYeHHOU (PU3NYECKON BETUUHHBL;

e pacro3HaBaThb NpPOOJIEMbI, KOTOpPbIE MOXHO pEHIUTh MpU T[OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEIOBAHUS BbIIEIAThH IPOBEPSIEMOE
NpeanojoxkeHue  (rumoresy),  pa3iuyaTb W UHTEPHPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 10 €70 pe3yJIbTaTaM;

e IPOBOJIUTH OTBITHI TIO HAOJIOICHUIO (PU3UUECKUX SBICHUN WU (QU3UIECKUX
CBOMCTB Tel: (pOPMYJIHPOBATH MPOBEPSIEMbIE MPEATION0XKEHHS, COOUPATH
YCTaHOBKY U3 MPEJJIO)KEHHOT0 000pYyI0BaHMUsI, 3aMMChIBATh XOJ OIbITa U
bopMyIUpPOBaThH BHIBOIHI,

¢ BBITIOJIHATH NPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MaccChl Tela, 00bEMa,
CIWJIbI U TEMIIEPAaTypbl C HCIOJb30BAHUEM AaHAJIOTOBBIX U LH(PPOBBIX
npuOOpOB, 3amUChIBaTh MOKa3aHUS MPUOOPOB C YUETOM 3aJaHHOU
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

e IPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTU OJIHOM (PU3MUECKON BEIMYUHBI OT
JIpPYrol € HCIOJIb30BAHUEM MPSAMBIX HM3MEPEHUN (3aBUCHUMOCTU IyTH
PaBHOMEPHO JBWXKYLUErocs Tela OT BPEMEHW JIBHJKEHHS TeEla, CHIIbI
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TPEHUSI CKOJILKEHHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCHUMOCTH CHJIBI TPEHUS OT ILIOIIAJAN CONTPUKOCHOBEHUS TEJl, CUIIbI
yIPYTrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tella M OT MJIOTHOCTH JKUJKOCTH, €€ HEe3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TNIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJO0, YCIOBUM
TUTaBaHMsSI TEJ, YCJIOBHMI paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM  y4eOHOTO HCCIENOBaHUs, COOUpAaTh YCTAaHOBKY U
BBITIOJIHATh W3MEPEHHUsI, CIeNysl NPEIOKEHHOMY IIaHy, (DUKCHUPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCMMOCTH (PU3WYECKUX BEJIIMYUH B BUJE
MPEJIOKEHHBIX TaOMuIl U TpaduKoB, AelaTh BBIBOJBI MO pPe3yJibTaTam
UCCIICTOBAHMS,

¢ IPOBOJIUTH KOCBEHHBIE M3MEpPEHUS (U3NYECKUX BEIMYMH (TJIOTHOCTD
BELIECTBA JKUAKOCTH U TBEPAOro Tejia, CUJIA TPEHUSI CKOJIBXKEHUS,
JaBJICHUE  BO3/yXa, BbITAIKUBAIOLIAs CWIa, JIEHCTBYyIOIIas  Ha
NOTPYKEHHOE B JKHUAKOCTH TeNO, KOI()(PHUIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHEHHNH HW3MEPEHUIl CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISATh 3HAUEHNE UCKOMOW BEJTUYHHBI;

e COOJTIONATH TIpaBUJIa TEXHUKU O€30MaCHOCTU MpU paboTe ¢ JabopaTOPHBIM
00opy10BaHUEM;

e YKa3bIBaTh MPHUHIMUIBI JCHCTBHS TPUOOPOB M TEXHUYECKUX YCTPOMNCTB:
BECBI, TEPMOMETp, IWHAMOMETD, COOOIIAIOIINECS COCYIbI, OapoMeTp,
phlyar, NOJABUKHBIN U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;

e XapaKTepU30BaTh MPUHIUMBl  JEHCTBUS  M3YYEHHBIX MNpUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX omHucaHus (B TOM YHUCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Tpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (pM3MUYECKHX SBJICHUM M HEOOXOIUMbIe (PU3NIECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

e IPUBOJUTH TPUMEPHI (HAXOAUTh UH(GOPMAIIUIO O TPUMEPAX) MPAKTUIYECKOTO
UCTIONb30BaHUsl (U3NYECKUX 3HAHWKA B TIOBCEIHEBHOM JKU3HU IS
oOecrieueHuss 0€30MACHOCTH Tpu  oOpamieHuu ¢ npudbopamMu
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHMsSI 3I0pPOBbS U COOIOACHHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH cpejie;

¢ OCYIIECTBJIAITH OTOOp HMCTOYHUKOB HHpopMauuu B HWHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH © TYTEM CpPAaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATDH
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uHpOpMaIIMIO, KOTOpas SBISETCS NPOTHBOPEYMBONM HIM MOXKET OBITh
HEJIOCTOBEPHOM;

¢ ICTIOJIB30BAaTh IPH BBINOJHEHUN Y4YEOHBIX 33JaHHUN HAyYHO-TIOMYJISAPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/IaBaTh COOCTBEHHbIE KPAaTKHE MUCHMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 UCTOYHHMKOB MH(pOpMaluu (PU3HUECKOTO COIEPKAHUSA, B TOM
yuciae MyOJUYHO JeNaTh KpaTKUe COOOUIEHHSI O pe3yibTaTax IMPOEKTOB
WIM Y4YeOHBIX MCCIEAOBAHUN, MIpPU H3TOM TIPaMOTHO HCIIOJIb30BAThH
U3YYEHHBIM TOHATUIHBIA anmapar Kypca (HU3UMKH, CONPOBOXIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

e[IpU BBINOJHEHUH YYEOHBIX IPOEKTOB M MCCIEAOBAHUN pacHpeleniaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTABJICHHBIMH 3aJa4aMH,
CIIEIUTh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUI, aJEKBAaTHO OIICHUBATH
COOCTBEHHbIH  BKJIQJ] B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIHX.

K koHiy oOyueHus B 8 kiiacce npeIMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCSI YMEHUM:

e ICTIOJB30BATh MOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE IBUKEHUE
aTOMOB U MOJIEKYJI, arpEraTHbIE COCTOSTHUS BEILIECTBA, KPUCTATUIMYECKHUE U
amop(HbIe TeNa, HACBHIIIECHHBIH M HEHACBHIIIEHHBIH Map, BIAXKHOCTh
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS SHEPIUs, TEIUIOBOM JIBUraTelb,
AJIEMEHTAPHBIN 3JIEKTPUYECKHUN 3apsil, JIEKTPUUECKOE I0JI€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUN TOK, MATHUTHOE TI0JIE;

e pa3nuyaTh SBJIEHUA (TEIUIOBOE pAacCIIMpEHUE W CXaTue, Temonepenaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KAIWJUISIPHBIE SIBJICHUS, MCIAPEHHUE,
KOHJIEHCAlusl, IUIABJIEHUE, KpUCTAUIM3auus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIHS, U3ITy4YEHHE),
AIIEKTPU3aALUs Tell, B3aUMOJEHCTBUE 3aps0B, JEHCTBUS IJIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICMCTBUE MAarHUTOB, JCUCTBUE
MarHUTHOTO IOJIs1 HA TPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas: MHTYKLIHS)
0 ONHCAHWID HUX XapaKTEPHbIX CBOMCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

e pacClo3HaBaTh  MPOSBICHHE  M3YYCHHBIX  (U3MYECKUX  SBJICHUA B
OKpY’)KalollleM MHupe, B TOM 4ucie (U3MUYECKHE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHWE W KanWULIPHBIE SBIEHUS B NPUPOJE,
KpUCTaulbl B mpupoae, u3iydyeHue ConHia, 3amep3aHue BOJOEMOB,

25



MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPHUUECKUE
SBIIEHUSI B aTMoc(epe, dIEeKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3eMiH, Apeld MoyocoB, poiib MAarHUTHOTO MOJS IS JKU3HM Ha
3emuie, MOJSIPHOE CUSIHUE, IIPU 3TOM IEPEBOJUTH NPAKTHUYECKYIO 3a/1a4y B
yueOHYI0, BBIICIATh CYLIECTBEHHbIE CBOMCTBa (IIPU3HAKU) (PU3NYECKUX
SIBIICHUI;

* ONTUCHIBATH M3YYCHHBIC CBOICTBA TEN U (PU3UUECKHUE SIBICHMS, HUCIIONb3YS
(¢u3nyecKkue BEIMUYUHBI (TEMIEpaTypa, BHYTPEHHSS YHEPIHsl, KOJIUYECTBO
TEIUIOTHI, yJEeJIbHAas TEINIOEMKOCTh BEIECTBA, YACIbHAs TEIUIOTA
IUIABJICHUS, YJENbHAsl TEIJIoTa MapooOpa3oBaHus, YJENbHas TEIJIoTa
CropaHusi TOIUIMBA, KO3()(PUIMEHT MOJE3HOro JEHCTBHUS TEIJIOBOU
MalIuHbl, OTHOCHUTENIbHASI BJIAXKHOCTh BO3AYyXa, JJIEKTPUUYECKHM 3apsj,
CHJIA TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), NpPH ONHCAHWUM NPABUIBHO  TPAKTOBATh
(U3MYECKUI CMBICH MCHOJb3YEMbIX BEIUYHMH, OO003HAYEHUS U €IMHUIIBI
(U3MYECKUX BEIMYMH, HAXOAUTHh (POPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(GU3NYECKYI0 BEIWMYMHY C JPYrUMH BEIMYMHAMHU, CTPOUTH TIpapUKU
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUNH;

e XapaKTepU30BaTh CBOWCTBA TeJ, (U3HYECKUE SBJIECHUS U MPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TMOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOpUHU
CTPOEHUs BEIECTBA, NMPUHLHUII CYNEPHO3UIMN NOJIel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH Oma aJis yyacTka LEenu, 3aKOH
JIxoyns—JleHia, 3aKOH COXpaHEHMSI DHEpPruM, NPU OTOM [JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

¢ 00BSCHATH (DU3MUECKHE MPOLECChl W CBOMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CHTyalud NPaKTUKOOPHEHTHPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1—2 JOTMYECKUX
1aroB ¢ Omnopoi Ha 1—2 W3y4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUI,
(buU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemIaTh pacu€THbIC 3a/1a4 B 2—3 AEWCTBUSA, UCIIOJIB3YS 3aKOHBI U (POPMYJIBI,
CBSI3bIBAIOIIME (PU3NYECKUE BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBUS
3aJlayyl 3alUChIBaTh KPATKOE YCIOBUE, BBISBISATh HEIOCTATOK JIaHHBIX IS
pelieHus 3aa4uu, BbIOMpaTh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE NJisi €€
pelieHus, MPOBOAMTH PACUYEThl W CPaBHUBATH IIOJYYEHHOE 3HAYEHUE
bu3nyecKoil BeNNYNHBI C U3BECTHBIMU JAHHBIMU;
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e paCIiO3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO pEIIUTh MPU TOMOITH
(GU3MYECKUX METOOB, HCIIOJIB3YSl OIMHMCAHWE HCCICHOBAHUS, BBIICISATH
MpPOBEPSIEMOE  MPEANOJIOKEHNUE, OILECHUBATh MPABWIBHOCTh MOPSJIKA
MIPOBEJCHUSI UCCIIEIOBAHUs, J€JIaTh BBIBO/IBI;

e IPOBOJIUTH OMBITHI IO HAOJIOICHUIO (DU3UUECKUX SIBICHUN UK (PU3NYECKUX
CBOMCTB TeJl (KamWJUISIPHBIC SIBJICHUS, 3aBUCUMOCTH JIaBJICHUS BO31yXa OT
ero o0bpEMa, TeMIiepaTypbl, CKOPOCTH TIPOIIeCcCa OCTHIBAHUS M HarpeBaHUS
OpU U3JIYyYEHUH OT LBETa H3JIydaronieil (IOTJIOIaroNiei) MTOBEPXHOCTH,
CKOPOCTb HMCHApEHUs BOJbI OT TEMIIEPATYpPbl KUIAKOCTH W IUIOLIAIU €&
MIOBEPXHOCTH, DJICKTPU3ALMSA TEN W B3aUMOJCHUCTBUE DIIEKTPUUYECKHUX
3apsiioB, B3aMMOJICHCTBUE TOCTOSHHBIX MAarHUTOB, BU3yalu3alus
MarHUTHBIX TOJIEN MOCTOSIHHBIX MAarHUTOB, IEUCTBUS MAarHUTHOTO TOJIS Ha
NpPOBOAHUK C  TOKOM,  CBOWMCTBA  BJIEKTPOMArHWTa,  CBOWCTBa
AJIEKTPOJIBUTATENS] TIOCTOSSHHOTO TOKa): (OPMYIHPOBATH MPOBEPSEMbIE
MPENO0JIONKEHUSI, COOUPATh YCTAHOBKY M3 MPEJI0KEHHOTO 000pyI0BaHus,
OMUCHIBATH XOJ1 OMbITA U (HOPMYJIMPOBATH BHIBOII,

e BBITIOJIHSTH MPSAMbBIE U3MEPEHUSI TEeMIIEpaTyphbl, OTHOCUTEIHLHON BIAXKHOCTH
BO3/yXa, CHJIbI TOKA, HAMNPSHKEHUS C KCIOJIb30BAHHUEM AHAIOTOBBIX
npuOOpPOB M JATYMKOB (DU3MYECKUX BEIMYWH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUN ¢ y4ETOM 3aJJaHHOM a0COIFOTHON MOTPEIIHOCTH;

e IPOBOJIUTh MCCJICIOBAHUE 3aBUCUMOCTU OIHON (PM3MYECKON BEJIUYUHBI OT
JIPYrol C UCHOJIb30BAaHUEM TMPSMBIX HM3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TMPOBOJHUKA OT €ro JUIMHBI, IUIOMAAU MONEPEYHOTO
CEUYEHUA U yEIBbHOIO COMPOTUBIICHHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UIyIIETO 4epe3 TMPOBOAHUK, OT HANpsOKEHWs] Ha  IPOBOJHUKE,
UCCIICIOBAHUE TIOCJIEAOBATEILHOIO U MAapaJIEIbHOTO  COCAMHEHUU
MPOBOJHUKOB): TIJIAHUPOBATh HCCIEIOBAaHUE, COOMpaTh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUsI, CIeAysl NPEIJIOKEHHOMY IIaHy, (DUKCUPOBATH
pe3yJbTaThl TOJYYEHHOW 3aBUCHMOCTH B BHAEC TaOMWll U TPaduKOB,
JieJIaTh BBIBO/JIBI TIO pe3yJibTaTaM UCCIIEI0BAHNS;

¢ IPOBOJIUTh KOCBEHHBIC HW3MEpeHUs (u3nueckux BeaU4uH (yIeiabHas
TEMJIOEMKOCTh  BEIIECTBa, COMPOTUBICHUE TMPOBOJHMKA, padoTra U
MOIITHOCTh JJIEKTPUYECKOTO TOKA): TUIAHUPOBATh H3MEPEHHUs, COOUpPATh
AKCTIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIys MPEIJIOKEHHONW WHCTPYKIUU, U
BBIYUCTISITh 3HAUCHUE BEJIMUUHBIL;

e COONTIONIATH TIpaBUJIa TEXHUKU O€30MacHOCTH Mpu paboTe ¢ 1abopaTOpHBIM
000pyIOBaHUEM;
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e XapaKTepU30BaTh MPUHIUMBI  JEHCTBUS  M3YYEHHBIX MOpHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX ONUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHSI JOMOB, TMTPOMETp, MapoBas TypOMHA, aMIIEpMETD,
BOJIBTMETP, CUETYMK DJIJIEKTPHUYECKOW JHEPIUH, DJIEKTPOOCBETUTEIIBHBIE
npuOOpbI, HarpEeBATEIbHBIE AIEKTPONPUOOPH! (IPUMEPHI), IIEKTPUUECKUE
NPETOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIONB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIC
(u3nyecKrue 3aKOHOMEPHOCTH;

e PaCIlO3HABaTh IPOCTBIE TEXHUUYECKHE YCTPOMCTBA U H3MEPUTEIIbHBIC
npuOopbl MO CX€MaM M CXEMaTUYHbIM pHUCYHKaM (SKHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTaBISATH CXEMBI 3JIEKTPUUYECKUX
LeMel ¢ MOCIeA0BATENbHBIM U MMAPAJUIEIIBHBIM COSUHEHUEM 3JIEMEHTOB,
pasnuyas ycioBHbIE 0003HAUEHHSI 3JIEMEHTOB AJIEKTPUUECKUX LIETIeH;

e IPUBOJUTH IPUMEPHI (HAXOAUTh UH(OPMAIIUIO O IPUMEPAX) NPAKTUIECKOrO
UCIIOJIb30BaHUsI (PU3MYECKUX 3HAHUUA B IOBCEJHEBHOM >KM3HU MJIA
oOecrieyeHuss 0€30MAaCHOCTH IMpu  oOpamieHuu ¢ [pubopaMu H
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIIOIECHUSA
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYKAIOILIEH CpEE;

¢ OCYIIECTBJIATh MOUCK HWHGpOpMAMU  (PU3UYECKOTO  COJAEPXKAHHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIMUXCA 3HAHUW W MYyTEM CpPaBHEHUS
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB  BBIIEIATH  MH(GOpPMALMIO, KOTOpas
SBJISIETCS IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

* ICTIOJIB30BAaTh IPHU BBINOJHEHUN Y4YEOHBIX 33JaHUN HAyYHO-TIOMYJISPHYIO
JUTEPATYPY (PU3MUECKOrO0 COJEpKaHMs, CIPaBOYHBIE MaTepHalbl,
pecypcebl cetu HTepHeT, BiaeTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBanus UHPOPMAIIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U KpaTKUE YCTHBIE COOOIICHHUS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJlep)KaHUsl, B TOM 4YHUCJIE MYOJIMYHO TNPEACTaBIATh PE3yIbTaThl
MPOEKTHOM WJIM HMCCIIENOBATENbCKON NEATETbHOCTH, P 3TOM T'PAMOTHO
WCIIOJIb30BaTh M3YYCHHBIM TIOHATHHHBIA ammapat Kypca (Qusukw,
CONPOBOX/IaTh BBICTYIUICHHE MPE3EHTALNEN;

elIPY BBINOJHEHUU YYEOHBIX TMPOEKTOB M HCCIAEAOBaHUN (PU3NUECKUX
MPOLIECCOB pachpenessaTh OOSA3aHHOCTH B TPYIINE B COOTBETCTBUU C
NOCTABJICHHBIMU 33/1a4aMH, CJIEJUTH 3a BBINOJHEHUEM IUIaHA JEUCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHUBAThb COOCTBEHHBIM BKJIad B

28



JEATEIIbHOCTh TPYMIIbI, BEICTPAaUBATh KOMMYHUKATHBHOE B3aUMOICIICTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.
K xoHiy 00yueHnus B 9 kiacce npeiMeTHbIC pe3yJibTaThl HA 0A30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

¢ ICIIOJIB30BATh ~ IOHATHS: CHUCTEMa OTCU€Ta, MaTepuajbHas  TOYKa,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXaHWYECKOTO MBIKCHHS, Aehopmarius
(ympyrasi, mjacTaudeckas), TPEHHE, IIEHTPOCTPEMUTEIBLHOE YCKOPEHHUE,
HEBECOMOCTh M TEPErpy3KH, LEHTP THKECTH, aOCOJIIOTHO TBEPIOE TEJO,
HEHTP TSDKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KOoeOaHus U
BOJIHBI, 3BYK, MH(Pa3ByK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JabHO30PKOCTb,
CHEKTPbl UCIYCKaHUS U MOTJIONIEHUs, aib(a, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIICPHAsl SHEPTETHKA;

e pa3nuyaTh SBJICHUA (PAaBHOMEPHOE M HEPABHOMEPHOE IMPAMOJUHENHOE
JBI)KCHUE, PaBHOYCKOPEHHOE TMPSMOJIMHENHOE ABUMIXKEHHE, CBOOOJIHOE
MaJICHUE TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TeJ, PEaKTUBHOE JBUXKEHUE, KOJeOaTeJIbHOE IBUKECHHUE (3aTyXarollue U
BBIHYKJICHHBIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBMKEHHE, OTPaKCHHE
3ByKa, MNPSIMOJIMHENHOE pacCIpOCTPaHEHUE, OTPAKEHHE U TPEIOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHUe OeIoro cBeTa B
CIEKTp U CJOXXEHUE CHEKTPAJIbHBIX I[BETOB, JUCIEPCUS CBETa,
€CTECTBEHHAsl PaJUOaKTHBHOCTb, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

epacmo3HaBaTh MPOSIBJICHUE  U3YUYCHHBIX  (UBUYECKUX  SIBJICHHH B
OKpYy’)KarolieM Mupe (B TOM uuclie (PuU3nueckue SBJICHUS B MPUPOJE:
MPUJIUBBI U OTJIMBBI, IBUXKEHUE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBH>KCHUE JKUBBIX OPraHU3MOB, BOCIPUSITUE 3BYKOB IKHUBOTHBIMH,
3eMIJICTpsICEHHE, CEUCMHYECKHE BOJIHBI, I[yHaMH, 53XO, I[BETa Tell,
ONTUYECKUE SIBJICHUS B TPUPOJIC, OMOJIOTHYECKOe IEUCTBHE BUAMMOTO,
yIbTPpaduOIECTOBOTO W  PEHTTCHOBCKOTO U3JYyYECHHM, €CTECTBEHHBIN
pPaMOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEMUCTBUE PAAUMOAKTUBHBIX W3IYYEHUNH Ha
OpraHu3M 4YeJIOBEKa), MPH ATOM NEPEBOAUTH MPAKTHUYECKYIO 3ajady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

e ONIMCHIBATh M3yYEHHBIE CBOWCTBA TENl W (PUBHUECKHE SIBIICHUS, WCIIONB3YS
dbu3ndecKue BENWYUHBI (CPEIHSS W MTHOBEHHAs CKOPOCTh Tella MpHU
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HEPAaBHOMEPHOM JBUKEHUH, YCKOPEHHE, TMEpPEMEICHHE, IMyTh, YIrIOBas
CKOPOCTb, CHJIa TPEHUS, CUia YIPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOIO TMAaJEHUs, BEC Tela, HUMIIYJIbC Tela, HMIYJbC CHIIbI,
MexaHudeckas paboTa M MOIIHOCTb, TOTEHIMAJIbHASs DHEPrus Teda,
MOJHSITOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMAIbHAS JHEPTUsl CHKATOU
NPYKUHBI, KUHETUYECKAs DSHEpPrus, IOJIHAS MEXAHUYeCKash SHEeprus,
MIEPUOJT M YacTOTa KoJIeOaHUH, IJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMJICHUS CPEbl), IPU OMUCAHUU
NPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIb3YEMbIX BEITUYHH,
0003HAaYEHUsI W EIUHULIBI (PU3NYECKHX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBSI3bIBAIONINE JIAHHYIO (DU3MUECKYIO BEIUYUHY C JIPYTUMHU BEIMYMHAMU,
CTPOUTH TpaUKU U3yUEHHBIX 3aBUCUMOCTEN (PM3UYECKUX BEJIIMYUNH;

e XapaKTEepPU30BaTh CBOWCTBA TeJ, (U3HYECKUE SBICHUS U IMPOIECCHI,
UCIIOJb3Yyd 3aKOH COXPAaHEHHUs SHEPrud, 3aKOH BCEMUPHOTO TATOTEHUS,
NPUHIUN CYNEPHO3UIMA CWJI, NPUHIUMI OTHOCUTEIbHOCTU [ amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpAaHEHUS MMITYJIbCA, 3aKOHBl OTPAXEHUS U
IPEJIIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEN
P SIIEPHBIX PEaKlUAX, MPU ATOM J1aBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3allUChIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

¢ O0OBACHATh (PU3MUECKUE MPOIECCHl W CBOWCTBA TEl, B TOM 4YHUCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBISATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
1aroB C OMOpod Ha 2-3 W3YYEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHI,
bu3MYeCKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

e peIIaTh PacUYETHBIC 3a7auM (OMUPAIOIIMECsS Ha CUCTEMY U3 2—3 ypaBHEHUN),
UCIIOJIB3Ys 3aKOHBI U (DOPMYyJIbI, CBSI3BIBAIONINE (DU3UYECKUE BEIUYUHBI:
Ha OCHOBE aHalu3a YCJIOBUS 3aJayd 3aluChIBaTh KPATKOE YCJIOBUE,
BBISIBIIATH HEJIOCTAIONIME WM W30BITOYHBIC JaHHBIC, BHIOMPATH 3aKOHBI U
bopMyIibl, HEOOXOIUMBIE JI PEIICHUS, TPOBOJAUTHL PACUEThI U OIIEHUBATh
PeaTMCTUYHOCTD MOJTYYEHHOTO 3HaUeHUs (PU3UYECKON BEIIMUUHBL;

e pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pEUIUTh TMPH TOMOIIH
(GU3MYECKUX METOJOB, HCIIOJB3YSl OIMHMCAHWE WCCICIOBAHUS, BBIICISATH
MpPOBEPSIEMOE  MPEAINOJIOKEHUE, OLECHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJCHUSI  WCCIEIOBAaHUs, JeJaTh  BBIBOAbI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOICHUM U OIBITOB;

e IPOBOJIUTH OTBITHI TIO HAOIOICHNIO (DU3UUECKUX SIBICHUN WU (QU3UIECKUX
CBOMCTB Ten (M3yuyeHHE BTOpPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs
OHEPTUHU, 3aBUCUMOCTh IEpPUOaa KOJIeOaHUN MPYKUHHOTO MasTHUKA OT
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Macchl Tpy3a M KECTKOCTU MPYXKUHBI U HE3aBUCUMOCTb OT AMILIUTYbI
MajibIX ~ KoJIeOaHWH,  MOpSIMOJIMHEHHOE  pacHpOCTpAHEHHE  CBETa,
pas3ioxeHne Oelloro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paK€HUS B
IJIOCKOM 3€pKajie U CBOWMCTB H300pakKeHHUs MpeaMera B coOuparomiei
JMH3€, HAOJIOJEHUE CIUIONMIHBIX M JIMHEHMYaThIX CHEKTPOB HU3ITyUEHHS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 HK30BITOYHOro Habopa
o0OpylOBaHUS, OMNHUCHIBATH XOJ OMNbITA U €ro  pe3yJbTaThl,
(bopMyIMpOBATH BHIBOIBI,

e IPOBOUTH MPU HEOOXOAMMOCTH CEPHUIO MPSMBIX H3MEPEHUM, ONpeiesss
CpellHee 3HAaYeHUE U3MepsIeMOl BeIHYUHBI ((OKYCHOE pacCTOSHUE
coOuparomell JMH3bl), OOOCHOBBIBaTH BBIOOp crocoda HU3MepeHus
(M3MepUTEIHLHOTO TPUOOpPaA);

 IPOBOJUTh  HMCCIEAOBAHUE 3aBUCUMOCTEH  (U3NYECKUX BEJIUYMH C
UCIIOJIb30BaHUEM NPSAMBIX HU3MEPEHUHN (3aBUCUMOCTb MYTH OT BPEMEHHU
Py PaBHOYCKOPEHHOM [IBJKEHMHM O€3 HayaJbHOM CKOpPOCTH, Mepuoaa
KOJIe0aHUN MaTeMaTHYeCKOTrO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpaKeHUs CBETa OT yria MaJCHUs W yria MPEeIoOMIICHHs OT yriia
NaJcHUs): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITEIbHO COOUpAaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl IOJYYEHHOW 3aBUCHMOCTH
¢bu3nYecKX BEJIWYMH B BUJE TaOJUIl U TrpadUKOB, JeJIaTh BBIBOJBI IO
pe3ylbTaTaM HCCle0BaHNUS;

¢ IPOBOJUTH KOCBEHHbIE HW3MEpPEHUS (PU3MUECKUX BEIMYUH (CpeIHsI
CKOpPOCTb M YCKOpDEHHE Teja IpU PaBHOYCKOPEHHOM JBUKECHUH,
YCKOpPEHHE CBOOOJHOTO MaJieHUsl, KECTKOCTh MPY>KUHBI, KOIDPHUITUEHT
TPEHHSI CKOJBKCHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWi MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
onTUYeCKas CWia coOuparonieil JIMH3bI, PAAUOAKTUBHBIN  (HOH):
IUTAHUPOBAaTh M3MEPEHHUs, COOHpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIONHATh U3MEPEHHS, CIEIys TPEII0KECHHOW MHCTPYKIIMH, BBIYUCIATD
3HAaYCHHNE BEJIMYMHBI U aHAJM3UPOBATH MOTyUYCHHBIE PE3YIbTAThI C YIETOM
3aJJaHHOU IOTPELIHOCTU U3MEPEHN,;

e COONTIONIATH TIpaBUJIA TEXHUKU OE30MaCHOCTH MpU paboTe ¢ JTabopaTOPHBIM
000pyI0BaHUEM;

epa3NMYaTh OCHOBHBIC TMPHU3HAKH M3YUYEHHBIX (PU3NYECKUX MOJCIICH:
MaTepuanbHas TOYKa, a0COMIOTHO TBEPJOE TEJIO0, TOUYECYHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJeJIb aroMma, HYKJIOHHas
MOJIeJIb ATOMHOTO SIJIpa;
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e XapaKTepU30BaTh MPUHIUMBI  JEHCTBUS  M3YYEHHBIX MOpHOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX omucaHus (B TOM YHUCIE:
CHHIOMETP, TATYUKH TOJOKEHUS, PACCTOSHHUS M YCKOPEHHMsS, paKeTa,
9XOJIOT, OYKH, MEepHucKol, ¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuiabcoHa), HCHOJb3ys 3HAaHUA O
CBOMCTBaX (PHU3MYECKUX SBICHUA U HeoOXoauMmble (U3HUECKUE
3aKOHOMEPHOCTH;

* CIIOJIB30BAaTh CXEMbl M CXEMAaTHUUYHBIE PUCYHKU H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENBbHBIX MPUOOPOB M TEXHOJOTMUYECKUX ITPOLIECCOB
OpPU PELICHUH Y4EeOHO-IIPAKTUUECKHX 3a/1ay, ONTHYECKHUE CXEMBbl MJis
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie M COOMpAaroLIel JIMH3E;

e IPUBOJUTH IPUMEPHI (HAXOAUTh UH(GOPMAIIUIO O IPUMEPAX) NPAKTUIECKOTO
UCIIOJIb30BaHUsl (U3NYECKUX 3HAHUW B TIOBCEIHEBHOM JKU3HU MJIs
oOecrieueHuss 0€30MACHOCTH TMpu  oOpamieHuu ¢ npudbopamMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO MOBEAEHUS B OKPY KAIOILEH CpEIE;

¢ OCYIIECTBIIATH MOUCK HWHGpOpMAMU  (PU3UYECKOTO  COJACPXKAHHUS B
HHuTepHeTe, caMOCTOATENbHO (GOPMYIINPYS MOMCKOBBIN 3arpoc, HaXOAUTh
NyTU ONpPEeNIeHUs] JOCTOBEPHOCTH MOJIYyY€HHON MHQOpMAIMK Ha OCHOBE
UMEIOITNXCS 3HAHUN U TOTIOTHUTEIbHBIX HICTOYHHUKOB,

¢ ICTIOJIB30BAaTh TMPH BBIMOJHEHUN YYEOHBIX 3aJaHHUN HAyYHO-TIOMYJISPHYIO
JaUTepaTypy  (pU3MYECKOro  CcoAepXaHHs, CIPaBOYHbIE MaTepHalbl,
pecypcsl cetu MHTEepHeT, BlageTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OAHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOIIECHHS Ha OCHOBE
uHGOpMAIIMM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
nyOIMYHO MPEACTABIATh PE3ybTaThl IPOEKTHOM WM UCCIeI0BATENbCKON
NESATENIbHOCTH, TMpPH 3TOM TPaMOTHO  HCHOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT M3y4aeMoro pasziena (U3UKH U COMPOBOXKAATH
BBICTYIUUICHUE TIpe3eHTalueld ¢ y4éToM OCOOCHHOCTEH ayIuTOpUHU
CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2 0 0
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 0 1
VISHHACCIHE BETMHAIHEL https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/I MO3HAHUS 0 https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa 0 0 https://m.edsoo0.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 0 1 bubnnoreka [JOK
' BellleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2 0 0
TPETATHRIC COCTONIIA BettecTRa https://m.edsoo0.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
3.1 Mexanuyeckoe IBUKEHUE 3 0 0 bubnmoreka [JOK
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

https://m.edsoo0.ru/7f416194

3.2 WHueprus, Macca, TUIOTHOCTh 4 bubmorexa OK
' P, ’ https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Cuna. Brager o 14 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubnuorexa [JOK
' TEJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Alaenetiite xukocTh > https://m.eds00.ru/7416194
bubmuorexa [JOK
4.3 A 6
TMOC(epHOE AaBICHHC https://m.edso00.ru/7f416194
44 JlelicTBuE KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 bubnuotexa [JOK
' B HUX TEJIO https://m.edso0o.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
>1 Paora i mowmocTs 3 https://m.edso00.ru/7f416194
bu6mmorexa [IOK
52 Hlpoctere MexaHH3MEI > https://m.eds00.ru/7f416194
bubmuorexa [JOK
>3 Mexattireckas oHeprits 4 https://m.eds00.ru/7f416194
Hroro no pazneny 12
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgean 1. TensioBbIe IBJICHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 0 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
DneKTpUYecKue 3apsaabl. 3apsHKEHHBIE Tela bubnnorexka [JOK
2.1 . 7 0 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.4 DJICKTPOMATHHTHAA HHYKIHA 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 0 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 0 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 7 0 3
CXAHHMCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
DNEeKTpOMarHUTHOE MOJIE U bubnnoreka [JOK
3.1 6 0 2
AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
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https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Pa3gen 4. CBeToBbI€ AAIBJICHUSA

4.1 3aKOoHBI pacpOCTPAHEHHUS CBETA 6 2 bubmmorexa [TOK
' pactpoctp https://m.eds00.ru/7f41a426
bubmuoreka [JOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1a4a6
bubmuorexa [JOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3pen 5. KBaHTOBLIE IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue 1 mOTJIoUIeHHE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 (TpoeHHE ATOMHOTO AApa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.3 SnepHble peakuuu / 1 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaK0IIM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEPIKAHUS 9 9 bubnuoreka [IOK
' Kypca ¢u3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl

1 ®dusuka — Hayka o npupoze. SBneHus 1 0 0
MIPUPOJIBI

2 Ou3nyecKue sIBICHUS 1 0
Ou3ndecKue BEIIMINHBI U KX U3MEPCHHE 0
VYpok-uccnenosanue "M3mepenue

4 TEeMIIepaTyphl MPU MOMOIIH KUIKOCTHOTO 1 0 1
TEPMOMETpA U JaTYyuKa TeMIepaTyphl"

5 MeTtopl HayuyHOro no3Hanud. Onucanue 1 0 0 bubnnoreka [JOK
(U3MYECKUX SIBICHUN C TTOMOIIBIO MOAENe https://m.edsoo.ru/ff09f72a
VYpok-uccnenonanue "lIpoBepka runoTe3sl:

5 JAIGHOCTH MOJIETA IIApUKA, TYIICHHOTO 1 0 1
TOPU30HTAIILHO, TEM OO0JIbIIIE, UeM OOJIbIIE
BbICOTA ITycKa"

Crtpoenue BemiectBa. ONBITHI,

7 OKa3bIBAIOIIHE JUCKPETHOE CTPOCHHE 1 0 0 bubmmorexa LIOK
8 HHE AUCEp P https://m.edsoo.ru/ff09fe0a
BelIeCcTBa

bubmuoreka [JOK

8 BIDKEHUE YACTHI] BEIIeCTBA 1 0 0
A 1 Bett https://m.edsoo.ru/ff0a013e

9 VYpok-nuccnenoBanue «ONBITH IO 1 0 1
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https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

HaOJII0ICHUIO TEIUIOBOTO PACHIMPEHUS

ra3oB»
10 ArperaTHble COCTOSIHUS BEILIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.
11 O6006menue mo pazaeny «llepBonadaibHbIC bubmmorexa [JOK
https://m.edsoo.ru/ff0a0378
CBEICHUS O CTPOCHUHU BEUIECTBA»
12 Mexanunueckoe JBrKeHue. PaBHoMepHOE u bubnuorexa [JOK
HEpaBHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05c6
bubnuorexa [JOK
13 CKopocTe. EAUHHLL CKOPOCTH https://m.edsogru/ff0a0790
14 Pacuer nyt 1 BpeMeHM IBUKEHUS bubamorexa LOK
https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — Mepa HHEPTHOCTH Tell Egggﬁ&f;igngma 0c10
16 Ha60paT0pHa? paborta Nel «Ompenenenue
TJIOTHOCTHU TBEPIOTO TENa
17 [TImoTHOCTE BemiecTBa. PacueT mMaccel u bubmuorexa [JOK
o0BbeMa Tesa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
18 Pemenue 3amgad nmo teme "[lnoTHOCTH bubmuorexa [JOK
BemecTna" https://m.edsoo.ru/ff0al23c
19 Cuna Kak XapaKTepUCTHKa B3aUMOICHCTBUS
ten. Cuia ynpyroctu. 3akoH ['yka
JlabopaTtopHas padota Ne2 «3yuenue
20 3aBHCUMOCTH pacTsoKeHHs (aedopMarivm)
MIPY>KUHBI OT TIPHIIOKCHHOHN CHITBI)
21 [[“IBnenue Tsrorenus. Cuia TSKeCTu
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CBs13p MEX]ly CUJION TSAKECTU U MACCOU

22 Tena. Bec Tena. Pemmenue 3amay mo reme buGnnorexa LIOK
https://m.edsoo.ru/ff0al778
"Cuna Tsoxectu"
93 Cuia TsSKeCTH Ha APYTHUX IJIaHeTax. bubnnoreka [HOK
OU3NYECKUE XAPAKTEPUCTHKHU IUIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 Hsmepette ci. JliHamomeTp https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0a1778
26 CrnoxxeHue IByX CHJI, HAllPaBJIECHHBIX 10 bubnnoreka [JOK
OJIHOM mpsiMOM. PaBHOAEHCTBYIOIIAS CHJT https://m.edsoo.ru/ff0ala70
97 Pemenue 3anay no teme
"PaBHonelicTByrOMmas cuit”
28 Cuna TpeHus u e€ BUAbL. TpeHue B mpupoe bubnuoteka [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas padota Ne3 «3yuenue
29 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT bubnmnorexa [JOK
CWJIBI JJaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS TTOBEPXHOCTEH»
30 Pemenue 3agad Ha onpeneneHue
PaBHOJICHCTBYIOIIEH CUIIBI
Pemenwue 3anay mo Temam: «Bec Tenay,
31 «['padmueckoe nzobpaxenue cuin», «Cumby, bubmmorexa LIOK
. https://m.edsoo.ru/ff0alde0
«PaBHOEHCTBYIOMIAS CHIT»
39 KonTponbnas padora Nel no Temam:

«MexaHnueckoe JABHIKXCHUC), «Macca,
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IJIOTHOCTBY, «Bec Tenay, «'padudeckoe
n3o0paxeHue cuimy, «CHIIb»

Jasnenne. CriocoObl yMEHBIIICHUS U bubnunoreka [HOK
33 _
YBEIIMYECHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue rasa. 3aBUCUMOCTb JIaBJICHUS raza bubnmoreka [JOK
OT 00bEMa, TEMIIEPATYPHI https://m.edsoo.ru/ff0a2376
35 Ilepenava naBineHus TBEPABIMU TEIAMU, bubnnorexa [HOK
JKUJIKOCTSIMU U razamMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHHE B dKUJKOCTH U T'a3€, BBI3BAHHOE bubnnoreka [JOK
JICACTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «Jlapnenue B bu6mmoreka [IOK
JKUJIKOCTH U Ta3e. 3akoH [lackansi» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobmarompecs cocynst https://m.edsoo.ru/ff0a2970
39 IMuopaBanyeckuii bubmorexa [JOK
AP e pece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. I1opiIHEBOM KUIKOCTHBIN
Hacoc
ATMmocdepa 3eMiu ¥ IPUUUHBI €€ bubnnoreka [JOK
41
CYIIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bubmuorexa [JOK
42 Bec Bo3znyxa. ATMochepHOe JTaBlieHHe https://m.edsoo.ru/ff0a2b5a
N3mepenne armocdeproro napnenus. OnbIT bubnmnoreka [JOK
43
Toppuuennun https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTBH aTMOC(HEPHOTO ABJICHHS OT bubnmnoreka [JOK

BBICOTHI HaZl YPOBHEM MOPA

https://m.edsoo.ru/ff0a2fc4
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bapomerp-aneponn. AtmocdepHoe naBieHue

bubmuoreka [JOK

45
Ha pa3JIMYHbIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3anaq mo teme " AtmocdepHoe
nasienue"
JleficTBrE XKUIKOCTHU U T'a3a Ha MOTPYKEHHOE bubnmoreka [JOK
47
B HUX T€JIO. ApXUMeJIoBa Cuiia https://m.edsoo.ru/ff0a3276
JIaboparopHas padora Ne4 «Ompenenenue
48 BBITaJI'I)KI/IBI;IO 5171 CHIIBI eﬁCTBpIo el Ha bubmmorera [TOK
m Al yrom https://m.edsoo.ru/ff0a33fc
TEJ0, IOTPYKEHHOE B )KUJIKOCTh
JIaboparopHas padora Ne5 «MccimenoBanne
49 3a cp of Sca €JIa B BOJe OT 00héMa bubmorexa LOK
BHCHMOCTH Beca Teja B
. A https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUJIKOCTh YaCTH TEJIa»
bubmuorexa [JOK
50 ITInaBanue Ten
https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota Ne6
51 "KoHcTpyupoBaHue apeomeTpa Wiu
KOHCTPYHPOBAHUE JIOJKHU B ONIPEJICIICHHE e€
rpy30MoabEMHOCTH"
Pemenue 3agay mo temaM: «IlnaBanue
52 cynoB. BoznyxomnaBanuey, «JlaBienue bubmorexa HOK
B. IUIaBaH
YA Ayx L https://m.edsoo.ru/ff0a3654
TBEPABIX T, KUIKOCTEH U Ta30B)»
KonrtponbHast pabora Ne2 o reme
53 «/laBieHne TBEPABIX TEN, KUAKOCTEH U
ra3oB»
Bubnmoreka IIOK
54 Mexanunueckasi pabota 1

https://m.edsoo.ru/ff0a3f82
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bubmuorexa [JOK

55 MormuocTs. EARHAIE MOMHOCTH 0 https://m.edsoo.ru/ff0a3f82
56 Ypoxk-uccienoBanue "Pacuét MOIIHOCTH, 1
pa3BUBaEMOM MpHU MOBEME IO JecTHUIIE"
57 IIpocteie Mexanu3mel. Peryar. PaBHoBecue 0
CHWJI Ha phluare
Prruaru B TexHuke, ObITY U IPUPO/IE.
58 Jlaboparopnas pabota Ne7 «lccrnenoBanue 0.5 bubmmorexa [JOK
. https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS pblyara
59 Pemienue 3agad mmo treMe «Y CI0BHUSA 0 bu6mmoreka [IOK
paBHOBECHS pblUara https://m.edsoo.ru/ff0a48a6
KoaddurnmenT mone3noro neicTBus
60 Mexanu3ma. JlJaboparopuas padora No§ 0.5
«M3mepenne KI1/] HakIOHHON MIOCKOCTH»
61 Pemenue 3agau mo teme "Pabora, 0 bu6nmoreka [JOK
MormtHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sHeprus. Kunernueckas u 0 bubnnoreka [JOK
MOTEHIMAIbHAs DHEPTUS https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH 0 bubnuorexa LIOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT IO TEME
"DKCIEpUMEHTAIBHOE OIIPENEICHHE
64 U3MEHEHUS KUHETUYECKON U MOTEHIINAIbHON 1
SHEPTUU MPHU CKATHIBAHUU TEJNA T10
HAKJIOHHOM MJIOCKOCTH"
65 Konrtponsnas padora Ne3 o teme «Pabora u 0
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MOILHOCTb. DHEPIUsI»

66 PesepBHbIit ypok. PaGora ¢ TekcTamu mo 1 0 0 bubnnoreka [HOK
Teme "MexaHnueckoe JIBHKeHHe" https://m.edsoo.ru/ff0adee6
PeseprHbIitl ypok. Pabora ¢ TekcTamu mo

67 teme "JlaBineHue TBEPABIX TEII, KUIAKOCTEH 1 1 0 0 BH6J_IHOTeKa HOK
rasos" https://m.edsoo.ru/ff0a4ffe

68 PesepBHblii ypok. Pabora ¢ TekcTamu 1o 1 0 0
teme "Pabota. MontHocTh. DHeprus"

69 0 0 0

70 0 0 0

71 0 0

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 3 12
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8 KVIACC

KoJunyecTBO 4acoB DJIeKTPOHHBbIE
Ne uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KHHETHYECKON TEOPUHU U X OIBITHBIC 1 0 0 bubmorexa HOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1 0 0
3 Mopaenu TBEpIOTO, JKUAKOTO U 1 0 0 bu6nmorexa LIOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OObscHeHne CBOMCTB TBEPAOTO, )KUIKOTO U
4 ra3o000pa3HOro COCTOSTHUH BEIIeCTBa Ha 1 0 0
OCHOBE IT0JIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKON TEOpUHU
bubnmorexa LIOK
5 Kpucrannmueckue u amopdnsie Tena 1 0 0
P pd https://m.edsoo.ru/ff0a5800
5 CMaunBaHue U KaWUISIPHOCTD. 1 0 0 bubmuoteka [IOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
but6mmoreka [IOK
7 TenoBoe paciliupeHue u cxaTiue 1 0 0
P P https://m.edsoo.ru/ff0a5a26
3 Temnepatypa. CBsi3b TEMIIEpaTyphl CO 1 0 0
CKOPOCTBIO TETIIOBOTO JIBUKEHUS YACTHI]
9 Buytpennss sneprusi. CnocoObl U3MEHEHUs 1 0 0 bu6muoreka [JOK

BHYTPEHHEHN YHEPTUU
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bubnunoreka LIOK

10 Bunpl Teronepenaun
A peA https://m.edsoo.ru/ff0a6412
Vpok-koHpepenuus "IlpakTuueckoe
11 I/IfHOJ‘IBBO]i)lHII)/IC TGHJ‘IOBII))IX CBOWCTB BEIIIECTB bubmmorexa [JOK
B | https://m.edsoo.ru/ff0a65c0
Y MaTepUalioB B LEJSIX SHEProcOepexeHus
12 KomnuecTBo TemIoTel. Y nenbHas bubnunorexa LIOK
TEINIOEMKOCTh https://m.edso0.ru/ff0a6976
13 VYpaBHeHHe TEIIOBOroO OanaHca. bubnnorexa [JOK
TemiooOMeH U TEMI0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
JIaGoparopnast padora Nel "Hccinenosanne
14 }IBJ'IeIfI/I}I TI::nJIO(I;)6MeHa IIPU CMEIIMBAHUT bubmmorexa [JOK
. . P | https://m.edso0.ru/ff0a6a98
XOJIOJTHOM U TOpsiueld BOJbI
Pacyer konmdecTBa TETIOTHI, HEOOXOAMMOTO
15 JUISL HarpeBaHUs TeNa U BBIIEISIEMOT0 UM
MIPH OXJIAXKICHUHU
16 Jlabopartopnast pabora No2"Omnpenenenue bubnmnorexa [JOK
YACIBHOU TEIJIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIUIMBa. Y IeibHas TEIioTa bubnmnorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u OTBEpACBAHHE
18 KPUCTAITNYECKIX I;en VYaenbHas TemioTa Bubmmorexa [IOK
P A https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 JlabopaTtopHas padota Ne3 "Omnpenenenue bubnuoteka [JOK
YAEIbHOM TETUIOTHI TIJIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBaHue U KOHACHCAIHS. bubmuoreka [IOK

Hcnapenue

https://m.edsoo.ru/ff0a740c
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Kunienue. YV aeiapHas Temiora
nmapooOpa3oBaHus U KOHJICHCAIIUH.

bubnunorexa LIOK

21
3aBUCUMOCTb TEMIEPaTypbl KUIICHHUS OT https://m.edsoo.ru/ff0a786c¢
aTMoc(hepHOro JaBleHUS
BrnaxnocTs Bo3ayxa. JlaboparopHas pabota
22 "OnpeneneHne OTHOCUTEINLHOM BIaXKHOCTH buGnuorexa [IOK
pede. https://m.eds00.ru/ff0a7628
BO3JlyXa
93 Pemrenue 3aa4 Ha onpeseneHne BIaKHOCTH
BO31yXa
[TpuHIMIIBI pabOTHI TEMJIOBBIX JBUTATENCH.
24 [TapoBas TypOuHa. /[Burareiab BHyTPEHHETO
CrOpaHus
o5 KII/I TermoBoro npuratens. TemnaoBbie bubnuorexa [IOK
JBUTATEIH U 3alllUTa OKPYKaOLEN cpebl https://m.edsoo.ru/ff0a7c7c
26 3aKoH COXpaHEeHHUs U NMPEBPAIICHUS SJHEPTUU
B TEIUIOBBIX MpoIieccax
[ToaroroBka Kk KOHTPOIBHOU paboTe MO TeMe
27 "TennoBsle sABnenus. MzmMenenue brbmmorexa [JOK
s . https://m.edsoo.ru/ff0a83f2
arperaTHbBIX COCTOSIHUH BEIeCTBa
KonrtponbHas padora Nel mo reme
28 "TenmnoBsle saBneHus. MzmMenenue Bubmmorexa [IOK
. | https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSTHUI BEIIeCTBa
29 DnekTpusanus tei. /[Ba poga
INEKTPUUYECKUX 3aPsI0B
30 Ypoxk-uccienopanue "IneKTpU3aus TeI

VHIYKIWEH U IIPU CONTPUKOCHOBEHNH"
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B3aumopeiicTBue 3apsyKeHHBIX Tell. 3aKOH

bubnunorexa LIOK

31 Kynona 0 https://m.edsoo.ru/ff0a87e4
OnexTpuueckoe nojie. HanpspkeHHOCTD
32 anekTpuyeckoro nosst. [puHnun 0 bubamorexa LIOK
. https://m.edsoo.ru/ff0a8a0a
CYTNEPIIO3UIINH JIEKTPUUECKUX MOJIeH
33 Hocurenu snexTpuueckux 3apsiios. 0
DOneMeHTapHbIi 3apsa. CTpoeHue aroma
34 [IpoBOIHUKY W TUAIAEKTPUKU. 3aKOH 0 bubnunoreka LIOK
COXpAaHEHUS JICKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemrenue 3a1au Ha mpuMeHEHNE CBOMCTB 0 bubnnoreka [JOK
BJIEKTPUYECKUX 3apsi0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUM TOK, YCIOBHS €r0
36 cyuiectBoBanus. lcTouHuKH 0 Bubmiorexa OK
https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
N bubnuoreka [{OK
37 JIefcTBHSI DIIEKTPUUECKOTO TOKA 0 https://m.edsoo.ru/ff0ag6h2
VYpok-uccnenosanue "Jleiictue
38 3IEKTPUYECKOTO MOJIS HA MPOBOIHUKHU U 1
OUDJIEKTpUKA"
39 DNEKTPUUECKUN TOK B METAJUIAX, JKUIKOCTSIX 0 bu6muoreka [JOK
U rasax https://m.edso0.ru/ff0a9838
40 DJIeKTpUYecKas 1eNb U €€ COCTaBHbIEC YACTH 0
41 Cuna toka. JlaGopaTopHas pabora Ne4 05 bubnuotexa [JOK
"N3mepeHue u peryJupoBaHue CUiIbl TOKa" https://m.edsoo.ru/ff0a8bd6
42 DIIeKTpUYEeCKoe HanpsikeHue. BonbT™merp. 05 bubnuotexa [JOK

JlabopaTtopHas pabota Ne5 "M3mepenne u
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peryiaupoBaHue HanpspKeHUs "

ConpoTuBiieHUE TPOBOJHUKA. Y ACIBHOE

bu6nmorexa [IOK

43
CONPOTUBJICHHE BELIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHas padota Ne6 "3aBUCHMOCTH

44 3IEKTPUYECKOTO COMPOTUBIICHUS bubmmoreka [JOK
MPOBOJHUKA OT €T0 JIMHBI, TUIOIA I https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEUeHUs U Marepuana”

45 3aBUCHMOCTb CUJIbI TOKA OT HAIPSHKCHMUS. bubmmoreka [JOK
3akoH OMa 1l yyacTKa Lenu https://m.edsoo.ru/ff0aad44a
Jlaboparopuas padota Ne7 "Hccrnenopanue

46 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 bubmmoreka [JOK
pE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsHKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaieIbHOE
COCTMHEHUS TIPOBOTHUKOB
JlaGopatopnas pabora Ne§8 "[IpoBepka

48 IIpaBWJIa CJIOKEHMSI HAIIPSHKEHUH TTPU bubmuoreka [IOK
[IOCJIEI0BATEIILHOM COCIMHEHUU IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
Jlaboparopnas padota Ne9 "IIpoBepka

49 1} aBISJIa ;J)m CI/IIj'ILI TOKa MpHU lel aJIIJ)IeJlLHOM Bubmmorexa [IOK

P "p P https://m.edsoo.ru/ff0aadle

COEIMHEHUH PE3UCTOPOB

50 Pemenue 3amau Ha npumeHenue 3akona Oma bubnuotexa [JOK
JUISL pa3JIMYHOTO COCIUHEHUS IIPOBOJHUKOB https://m.edsoo.ru/ffOaaf8a

51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. bubnmnoreka [JOK

3akon Jlxoynsa-Jlenna

https://m.edsoo.ru/ff0ab124
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Jlaboparopuas padota Nel0 "OmnpenencHue

bu6nunoreka LIOK

52 paboOTHl M MOIIIHOCTH AJICKTPUUECKOTO TOKA" 1 https://m.edsoo.ru/ff0ab3e0
DJeKTpUYeCcKUe ey U MOTpeOnuTenn

53 AJIEKTPHUECKO YHEepruu B ObITy. KopoTkoe 0 bubamorexa LIOK

https://m.edsoo.ru/ff0ab660

3aMbIKaHUE
[ToaroroBka Kk KOHTPOJLHOM paboTe MO TeMe

54 "DneKTpuUecKue 3apsabl. 3apsyKEHHbIE TeNa 0 bubnnoreka [JOK
" uX B3aumoacucTaus. I1ocToSHHbBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUUYECKUN TOK"
KonTponbnas pabota No2 mo teme

55 "DneKTpuUecKue 3apsabl. 3apsyKEHHbIE TeNa 0 bubnnorexa [JOK
U uXx B3aumoaencTsus. I10CTOSHHBIH https://m.edsoo.ru/ff0abea8
AIEKTPUUYECKUN TOK"

56 ITocTosTHHBIE MAarHUTEI, KX B3aMMOJICHCTBHE 0

57 VYpok-uccnenosanue "M3ydyenue nonei 1 bubnnorexa [JOK
MMOCTOSSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0

58 MaruautHoe nojie. MarHuTHOE 1oJie 3eMJid U 0 bubmuoreka [IOK
€ro 3HaveHue I >KU3HU Ha 3eMIe https://m.edsoo.ru/ff0acOba
OmnsIT OpcTena. MarHuTHoe nose

59 NEKTPUYECKOr0 TOKa MarHuTHoe nose 0 bubmorexa LOK

https://m.edsoo.ru/ff0acld?

KaTYIIKH C TOKOM
[IpuMeHeHne PJIEKTPOMArHUTOB B TEXHHUKE.

60 JlabopaTtopHas pabota Nell "Uzyuenue 05 bubnuotexa [JOK
JENCTBUSI MATHUTHOT'O I10JIS HA IIPOBOJHUK C https://m.edsoo.ru/ff0ac74a
TOKOM"

61 DNEKTPOBUTATEIH IIOCTOSTHHOTO TOKA. 0.5 bubmmoreka [JOK
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Hcnonbs3oBanue 3neKkTpoaBUTaTesicid B
TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIOPTE.
JlabopaTopHas paborta Nel2
"KoHncTtpyupoBanue u udyueHue padoThl
3JIEKTpOABUTATEINS "

OmnpiTel Dapanes. 3aKOH AEKTPOMarHUTHOM

https://m.edsoo.ru/ff0ac86¢c

62 1 0
nHaykiuu. [Ipasuno Jlenna
OnekrporerepaTop. CriocoOb! MOTydeHUS
63 ANEKTPUUYECKON SHEPTUHU. DICKTPOCTAHIIHN 1 0
Ha BO30OHOBIIIEMBIX HCTOYHUKAX YHEPTUU
64 [ToaroroBka Kk KOHTPOJIBHOM paboTeE MO TeEMe 1 0
"DJIeKTpUYECKUE U MATHUTHBIC SIBJIICHUS"
KonTponbnas pabota Ne3 mo teme bubmmoreka [JOK
65 1 0
"DJIeKTpUYECKUE U MATHUTHBIE SIBIICHUS" https://m.edsoo.ru/ff0acb14
PesepBHblit ypok. Pabora ¢ Tekctamu 1o bubmuoteka [IOK
66 1 0
teMe "TeruoBble siBiIeHUS" https://m.edsoo.ru/ff0acc5e
67 PezepHblil ypok. Pabora ¢ TekcTamu 1o 1 0 bubmuoreka [IOK
teMe "[1oCTOSHHBIN 21eKTpUUECKU TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblit ypok. Pabora ¢ Tekctamu 1o 1 0
Teme "MaruuTHeie siBIeHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 15
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9 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne undgposbie
Tema ypoka Konrpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoTshI padoTsbI
pecypcsbl
1 Mexannueckoe IBuxkeHue. MatepuanbHas 1 0 0
TOYKa
Cucrema orcuera. OTHOCUTEILHOCTD bu6mmorexa [IOK
2 1 0 0
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474
bu6mmorexa [IOK
3 PaBHOMEpHOE TIPSIMOTMHEWHOE JIBIIKEHUE 1 0 0
p p s https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. 1 0 0
CpenHsisi 1 MTHOBEHHAsI CKOPOCTh
5 [TpstmonMHEIHOE PaBHOYCKOPEHHOE 1 0 0 bubnuoreka [IOK
JBUKCHHE. Y CKOpPEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPSIMOJIMHEHHOTO
6 PaBHOYCKOpEHHOTO ABIKeHUs. ['padux 1 0 0
CKOPOCTH
JlaGopaTtopHnas pabora Nel "Omnpenenenne
7 CKOpEHMS TeJla IPU PAaBHOYCKOPEHHOM 1 0 1 bubmorexa HOK
YEROP PP . YERop | https://m.edsoo.ru/ff0adb18
JIBYOKEHUH 110 HAKJIOHHOW TIOCKOCTH
8 CBobonHoe nagenue tei. OneiTel [anunes 1 0 0
PaBHOMEpHOE IBUKEHHE IO OKPYKHOCTH.
P PyIIHOE Bu6nuorexa LIOK
9 [lepuon u yacrota oOpamenus. JIuneitnas u 1 0 0

yIJI0Basi CKOPOCTHU

https://m.edsoo.ru/ff0ael76
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10

LlenTpoCcTpEMUTENBHOE YCKOPEHUE

. bubnnoreka [HOK
11 [Iepsbiit 3ak0oH Hprotona. Bektop cuisl https://m.e dsogru /£1086612
12 Bropoii 3akon HeroTona. bubnuoreka [IOK
PaBHOelicTBYIOIIAA cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH Herorona. Cynepro3unus cui ngg;ﬁt;igrouﬁf 026982
14 Pemenue 3a1a4y Ha MpUMEHEHHE 3aKOHOB bubnnoreka [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroem. Saxon I'ya i metsoosufiossca
16 Pemenue 3amau no teme «Cumna yrnpyroctu»
17 JlaGopaTtopHnast pabota Ne2 «Onpenenenue bubnuorexa [JOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnunoreka [JOK
18 Cuna Tpetis https://m.edsogru/fanf738
bubnnorexka [JOK
19 Pemenue 3amau mo reme «Cuiia TpeHUsD https://m.e dsogru /#0826
20 JlaGopaTtopHnas padota Ne3 "Onpenenenue bubnmnoreka [JOK
Kod(duIIMeHTa TPEHUS CKOJbXKEHHS " https://m.edsoo.ru/ff0af8be
91 Pemenue 3angau no reme "3akonbl HeroToHA. bubnmoreka [JOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ffOafb8e
99 Cuna TsKeCcTH ¥ 3aKOH BCEMHUPHOTO bubnnoreka [JOK
TATOTEHUS. Y CKOpPEHUE CBOOOTHOTO MaICHUS https://m.edsoo.ru/ff0af044
93 VYpoxk-koHpepennus "JIBuxeHnE TET BOKPYT

rpaBuTannoHHOro 1eHTpa (ComHeunas
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cucrema). ['anaktuxu"

Pemenwne 3agau mo teme "Cuia TSOHKECTH B bubmuorexa [JOK

24 \
3aKOH BCEMHUPHOTI'O TATOTCHUS https://m.edsoo.ru/ff0af5f8

o5 IlepBas kocMHUecKasi CKOPOCTb. bubmmoreka [JOK
HeBecoMocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJIbHOW TOUYKH.

26 AoOcomoTHO TBEpIOE Teso. PaBHOBecHe bubnuorexa [JOK
TBEPAOTO TeJa C 3aKPErIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpallleHus

27 MowmeHT cunsl. LleHTp TsKECTH

28 Pemenue 3amau no reme "MOMEHT CHUJIEL bu6mmoreka [IOK
Lentp TsxecTu" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME

29 "MﬂexaHquCKoe BII/I))KeHI/Ie ’ bubnuorexa LIOK

COROC ABTCHIE. https://m.eds00.ru/ff0b0408
B3aumopeiictBue ten
KonTponbHnas padora Nel no teme
30 "MexZHquCng BIDKCHUE bubmorexa LIOK
. g ) ’ https://m.edsoo.ru/ffOb06ec
BzaumoperictBue Ten
Nmnynsce Tena. UMnynbe cuiibl. 3aKoH

31 . ST AMIT LZa Yupyroe n bubmorexa LIOK
COXpaHeHHu i o 24 https://m.edsoo.ru/ffO0b07fa
HEYMPYTroe B3auMOICHCTBHE

39 Pemienue 3anau no teme "3akoH cOXpaHEHUS bubnuorexa [JOK
umnyisca' https://m.edsoo.ru/ff0b096¢c

33 VYpok-koHpepenius "PeakTuBHOE ABMKEHNE
B IIPUPOJIE U TEXHUKE"

34 Mexanuueckasi paboTa U MOUTHOCTb bubnuorexa [IOK
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Pabora cuibl TsDKECTH, CUIIBI YIIPYTOCTH U

https://m.edsoo.ru/ffOb0a84
bubmuoreka [JOK

35 CHUJIbI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaboparopHuas pabota Ned«Omnpenenenue
36 paboThI CUJIBI TPEHUS IPU PAaBHOMEPHOM
JBUKEHHUU TeJa 110 TOPU30HTAIbHON
MOBEPXHOCTU»
37 Cas3b sHepruu u padoTsl. [loTeHmanbHas
SHEprus
38 Kunernueckas sneprus. Teopema o bubnuorexa [JOK
KMHETUYECKON YHEPTUHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI PHEPTUU B MEXaHUKE
40 Jlaboparopnas pabota No5 «3yuenue bubnnoreka [JOK
3aKOHA COXPaHEHUs SHEPTUM https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe IBMKEHUE U €TO bu6mmoreka [IOK
XapaKTEPUCTUKH https://m.edso0.ru/ff0b1858
42 3aryxatoiue KojaebaHusi. BeiHyK1eHHbIe bubnmnorexa [JOK
kosnebaHus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTHuecKuil U IPYKUHHBIM MasTHUKH
Ypok-uccienoBanne «3aBUCUMOCTb MEPHOIA
44 Kosie0aHUM OT )KECTKOCTH MPYKUHBI U MacChI bubmmorexa [OK
https://m.edsoo.ru/ffOb197a
rpy3a»
45 [IpeBparienrie SHEPTUU NPU MEXAHUYECKUX
KoJIe0aHUsIX
46 JlaboparopHas pabota Ne6 «Onpenenenue bubnmoreka [JOK

YJaCTOThI U IICpUOJa KoJieOaHui MPYXUHHOT'O

https://m.edsoo.ru/ffOblaec
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MassTHHKa»

47

48

49

JlaGopaTtophnas pabota Ne7 «IIpoBepka
HE3aBHCHUMOCTH IePHOJia KOJIeOaHMid rpy3a,
MIOJIBEIIICHHOTO K HUTH, OT MAacChl Tpy3a»
Mexanunueckue BosiHbl. CBOMCTBA
MeXxaHu4ecKux BoJH. [IpoonbHbIe U
MOTIEPEYHbIE BOJTHBI

VYpok-koH(pepenus "MexaHUYeCKUEe BOJTHBI
B TBEpAOM Teiie. CeicMUYEeCKUe BOTHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

50

51

3Byk. PacnipocTpanenue u oTpaxkeHue 3ByKa

Ypok-uccnenosanue "HabmroaeHue
3aBHUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"

52

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

54

55

VYpoxk-koHpepenuus "YapTpa3ByK u
uH(ppa3ByK B IpUPOJIE U TEXHUKE"
[ToaroToBka Kk KOHTPOJIBHON paboOTE MO TeEMe
"3aKkoHbI cOXpaHeHus. MexaHn4eckue
K0JIeOaHUs ¥ BOJIHBI"

Kontponbnas padota No2 o Teme "3aKoHBI

coxpaHeHus. MexaHn4deckue KoieOaHus u
BOJIHBI"

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb23ca

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb25f0

56

57

DJIEKTPOMArHuTHOE MOJIE.
BHCKTpOMaFHI/ITHI)Ie BOJIHBI

CBoiicTBa OJICKTPOMAIrHUTHBIX BOJIH

bubmuoreka [JOK
https://m.edsoo.ru/ffOb2abe

58

VYpok-koHpepenmus "llxkana

bu6mmoreka [IOK
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AJIEKTPOMATrHUTHBIX BOJIH. Mcnionb3oBanue
3JICKTPOMArHUTHBIX BOJIH JIJISl COTOBOM
cBs3n"

https://m.edsoo.ru/ff0b2fe6

59

Ypok-uccnenosanue "M3yueHue cBOiCTB
SJICKTPOMAIrHUTHBIX BOJIH C ITIOMOIIBIO
MoOuIpHOTO TenedoHna"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b2c6c

60

61

Pemenue 3a/la4 Ha OIIPCACICHNUC YaCTOThI U
JJINHBI BHGKTpOMaFHHTHOﬁ BOJIHBI

BJ'IGKTpOMaFHI/ITHaH npupoJa CBETaA.
CKOpOCTB cBeTa. BomHOBEBIE CBOMCTBA CBETa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b31d0

62

Hcrounuku ceera. [Ipsmonunennoe

pacrpoctpaneHue cBeta. 3atmenus: ConHia u

Jlynb1

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3658

63

64

65

3aKoH oTpaxxeHHs cBeTa. 3epkaja. Pemenue
3aJa4 Ha MPUMEHEHHE 3aKOHa OTPaKEHUS
cBeTa

[Tpenomnenue cBera. 3aKOH MPETOMIICHUS
CBeTa

ITonHOE BHYTpEHHEE OTpa’kEHHE CBETA.

Hcnons3oBaHue MOJIHOTO BHYTPCHHCTO
OTPAXKCHUSA B OIITUYCCKUX CBETOBOJAAX

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb38c4

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb3aea

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3c5c¢c

66

JlaGopaTtopHnas padota Ne8 "HccnenoBanue
3aBUCUMOCTH YTJIa IPEJIOMIICHHUSI CBETOBOTO
Jy4a OT yIJia aJIieHHus Ha TpaHuIle "BO3ayX-

nn

CTCKIJIO

67

Vpoxk-koupepennus "McrnonpzoBanue

59



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

IMMOJIHOI'O BHYTPCHHET'O OTPAXKCHUA:
CBE€TOBOAbI, OIITUKOBOJIOKOHHAsA CBS3b"

bubmuoreka [JOK
68 JI .0
VISP SATTHHACCIAT CHIa AHHEb! https://m.edsoo.ru/ffOb3f2c
. bubnmoreka [JOK
69 I1 0
OCTPOCIHE HI0LPANCLIIH B JH3aX https://m.edsoo.ru/ff0b44da
JlaboparopHnas padota Ne9 "Omnpenenenue
70 dox I(?HOFE aCSTOﬂHI/ISI u OHTMIII)GCKOI‘/'I CHUJTBI bubmorexa HOK
4 Ii " https://m.edsoo.ru/ff0b4206
coOuparomie JTUH3bI
7 Ypok-koH(pepenmus "OnTuyeckue TNH30BbIC bubnnoreka [JOK
npuoopsr" https://m.edsoo.ru/ff0cOa7e
72 I'ma3 xak ontuueckas cucrema. 3peHue bubmorexa HOK
P https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepennus "Jledextsl 3penus. Kak
COXpaHUTh 3peHue"”
Paznoxenue 6enoro cBera B ciekTp. OMBITHI
74 Hrerotona. CrnoxeHne CrieKTpalbHbBIX [IBETOB bubmorexa HOK
] P ' https://m.edsoo.ru/ffocof4c
Hucniepcus ceera
JlabopaTtopHnast pa6ota Nel0 "OnsIThl 110
75 pa3NIoKEHUIO OEJI0T0 CBETa B CIIEKTP U bubnuorexa [JOK
BOCIIPUSITHIO LIBETA NPEIMETOB IPU UX https://m.edsoo.ru/ff0c0e2a
HaOII0/IEHUU Yepe3 IIBETOBbIE GUIBTPHI"
VYpoxk-npaktukym "BosiHOBBIE CBOMCTBA
76 CBETa: JWCIIePCHsI, HHTEPPEPEHIINS U
mudpaxus'
77 OmneiTel Pesepdopa v mraneTapHasi MOJIETb bubmorexa HOK

https://m.edsoo.ru/ff0c12a8
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aToMa

78 [Toctynatel bopa. Monens aroma bopa
79 Hcnyckanue 1 MoriaomeHue cBeTa aTOMOM. bubmumorexa [IOK
KBantbl. JInHeyaTbie CIEKTPhI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "HalroieHne CrieKTpoB bubnunoreka [HOK
ucIyckanus" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUBI bubmmorexa [JOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro sapa. Hyknonnas bubnunoreka [JOK
MOJICITh https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHbIe npeBpanieHus. M30Tomnsl ngs?;;?:;igrouﬁf oclald
84 Pemenne 3agau o teme: "PagnoakTuBHEIC bubmuorexa [JOK
npeBpalieHus" https://m.edsoo.ru/ffOclb4a
85 [Tepuon monypacmana
86 VYpok-koHpepenus "PagnoakTuBHBIC bubnmnoreka [JOK
W3IIY9CHHS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SAnepHble peakuu. 3aKOHBI COXPAHEHUS bubnnoreka [JOK
3aps0BOTO U MacCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58
88 DHeprus CBA3M aTOMHBIX sijiep. CBsA3b MacChl bubnnoreka [JOK
Y DHEpPrUu https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau no reme "Anepueie peakuun"
90 Peakuuu cunTe3a u neneHus saep. bu6mmorexa [IOK
Wcrounnku sneprun ConHua v 3BE311 https://m.edsoo.ru/ff0c1e88
01 VYpok-koHpepenius "SAnepHas sHepreTuka.

JlelicTBUA paliOaKTUBHBIX W3JIYYEHUI HA
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JKUBbIE OpraHU3MbI"

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe

"DJIeKTPOMarHuTHOE TOJIE.

bu6mmoreka [IOK

92
DJeKTpoMarHuTHbIe BoJiHbI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SABJICHUS"

Kontposbnas padota Ne3 o teme

93 "DJIeKTPOMarHuTHOE MOJIE.
DNeKTpOMAarHUTHBIC BOJHBL. KBaHTOBBIC
SABJICHUS"

94 [ToBTOpenue, o6ob6meHue. Jlaboparopusie bubnuorexa [JOK
paboTsl o Kypcy "B3aumoneiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBropenue, 0600menue. Permenne

95 ACYETHBIX U Ka4eCTBEHHBIX 3a/1a4 110 TeMe bubamorexa LOK
? " 8 https://m.edso0.ru/ff0c2572

TerutoBble mpoueccsl
[ToBTOpenue, 06061meHue. Pemenue
bu6mmoreka [JOK

96 pacYeTHBIX U KaYeCTBCHHBIX 33/J1a4 110 TEME

" . https://m.edsoo.ru/ff0c2a22
KII/I TerutoBbIX ABUTATENEH
[ToBTrOopenue, o6o0mmenue. Pemenne

97 ACUETHBIX U KQYEeCTBEHHBIX 3314 110 TeMe bubmmorexa LIOK
P s https://m.edsoo.ru/ff0c2b30
"KII/] anextpoycTtaHoBOK"

08 [ToBTOpenue, 0606menHue. JlabopatopHbie bubmmoreka [JOK
paboTsl o kypcy "CBeToBbie IBICHHS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0600meHue. Pabora ¢

99 TEKCTaMH 10 TeMe "3aKOHbI COXPaHEHHUS B bubmmorexa [OK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHHUKE
100 [ToBTOopenue, o6obmenue. Padora ¢ bubmmoreka [IOK



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a

tekctamu 110 teme "Konebauus v BoJHb!"

https://m.edsoo.ru/ff0c2e82

[ToBTOpenue, 0600meHue. Pabora ¢

bu6mmoreka [IOK

101 1
0 TekcTaMu 110 TeMe "CBeTOBELIE SIBJICHUL" 0 https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 0600meHne. Pabora ¢
102 TekcTamu 1o Teme "KBaHTOBas U sijepHast 1 0
¢buzuka"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka, 7 knacc/ [epoimkun A.B., O611ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkiimonepHoe oduiectBo «M3aaTenbcTBO
«IIpocBemenue»

» ®usuka, 8 knacc/ [lepeimkun A.B., O611eCcTBO ¢ OTpaHUYEHHOU
O0TBETCTBEHHOCTHIO «JIPODAY; AkiinonepHoe obiectBo «M3aaTenbcTBO
«IIpocsemienue»

» Gusuka, 9 knacc/ [epoimkun A.B., I'yrHuk E.M., O611ecTBO ¢ orpaHuYeHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiectBo «M3aaTenbcTBO
«IIpocBemenue»

» Gusuka, 9 knacc/ Iepsimkun U.M., I'ytauk E.M., IBanoB A.U., [lerpoBa
M.A., AkimmonepHoe o0mectBo «M3aarensctBo «IIpocBenienre»

» dusuka, 8 knacc/ [epeimkun .M., iBanoB A.U., AKimOHEpHOE 00IIIECTBO
«M3parensctBO «IIpocBenieHne»

» ®usnka, 7 knacc/ I[epeimkuna .M., iBanoB A.U., AKimOHEpHOE 00IIIECTBO
«M3parensctBO «IIpocBemnieHne»

Coopnuk 3anau no ¢usuke Kem 7 knace

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA
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Jlykamuk B.1. COopHuuk 3anad no ¢usuke7-9 kinaccel - M.;[Ipocsemenue, 2007
Co6opnuk 3anay o ¢usuke 7-9 Ilepoimkun A.B., coct @unonosuy H.B.

M.;ACT:Actens; Bmagumup BKT,2011

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://m.edsoo.ru/
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